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New Fixed Nozzle Automatic Injector. traveler se lling goods ina State of which he Sixefoot Boring, Turning and Slotting | the spindle carries the weight. The table is 
_ or the merchants he represents are not citi- Mill. driven by means of cut spur gearing, no 


, J . zens. seaeiuiimmesindis | bevel gears being used. 
The accompanying illustrations represent . 4 


a new fixed nozzle injector that is perfectly 
automatic in its action. -Ordinarily, injectors 
require the adjustment of both the water and 
steam supply to start them, and, should the 
jet break, the same manipulation is necessary 


The passage of this measure will make glad This machine, which we illustrate here- The cross-rail has power attachment for 
the heart of many an industrious machinery with, is made by the Pond Machine Tool raising and lowering. The saddles are secured 
salesman. It will also doubtless result in some Company, Worcester, Mass. It is designed to the upper and lower edges of this rail by 
square gibs, and are attached to the feed 
screws by nuts that can be opened to permit 
to re-start. The instrument in question, how- — ee ra ag —— by 

; : : : ratchet through pinions engaging with rack 
ever, will start when simply put in communi- 
cation with the water and steam, and re-starts 
without adjustment after a temporary inter- 
ruption of its supply. This automatic action 
is accomplished without the use of any 


on cross-rail,. 

The tool slides are of rectangular hollow 
section, affording large bearing surfaces and 
the requisite strength ; they can be set at any 


f : angle by means of worm and ratchet attach- 
moving parts whatever, and depends entirely DE : 
tl gene A 1 th. ment, and are operated by friction feed. 

upon 1e arrangement Of Overflows anc 1e _ 
I ti f tut hey are so balanced that they can be easily 
TOPOTTtIODS O 1e tubes. ‘ > 
I 7 f ha lv 1 worked by quick hand moyement when feed 
1e range of capacities is unusually large; : : . i 
6 - : ey is thrown out. The feed, at any angle, up, 

at 60 lbs. steam the maximum is four times : é 
tl Le mre t tl down or across, of one tool, is automatic, and 
1e minimum capacity taken at the same ‘ : : 
This f ot y f : j . Ee independent of the other. It is operated by 
yressure. iis feature 1s of great value as it , vacate i, 
I eae 5 : a disk and friction wheel and can be instantly 
enables the injector to be used continuously, 


and permits adjustment of the delivery to suit 
the requirements of the boiler. It is also 


varied from 0 to ? inch. 


i 

The slotting attachment is driven from an 
5b 

} independent countershaft, arranged with 

possible to have the supply heated to 150° 2 ae ; Mh > belts 

Fahr. before the action of the injector ceases ee tee, Snes eet en ee 

when the temperature of the water fed to the 

boiler is raised to 250? Fahr. 


at any position of cross-rail. These belts, by 
means of suitable worm gearing, give a for- 
! 


, ward and backward motion to one of the tox 
Phe exterual view shown in the cut, repre- 


sents the injector with the overflow placed to 
discharge on the side opposite that displayed ; 


slides. When not in use for slotting, the 


disengagement to permit both heads to be 
increase of orders in some machinery establish- for boring and turning pulleys, and for} used for boring and turning, is quickly made. 
ms nie eine ried be carte ye wes ments, affording a cerresponding benefit to doing a class of work usually done on a] Por turning pulleys on arbors, equalizing 
side, and revolved to any angle, so that the | the shops producing as well as the shops using lathe. In truing up work a single turn of| driver plate, a saddle or cross-rail fitted with 
injector may be placed with its body hori-| the tools so introduced. a screw, convenient to the workman, lifts] snindle, same as tail-stock of a lathe, and 
zontal, vertical or in any position that will aan aa ar beari a REE 
; Mh, : - ie the table clear of the annular bearing at} center fitted to face-plate are furnished. 
permit the overflow to discharge vertically os ne i Rte ak a 
pas ‘ rhe swing of the machine is 735 inches, and 
downward. The construction also is such PN ai Pen Semaine it ik ta 
2 x 16 DO 1g Dars Lave a traverse oO € 1iches, 
that the tubes may be quickly and readily re- Titles a OO Ry S 
moved for examination or for cleaning, with ae eee ee ee eee ee , 
3: ; ome sea giving ten regularly progressing changes of 
- disturbing tee — Nicene neil ; ne speed. The slotting tool hasa traverse of 20 
combining and delivery tube are in one piece 





: inches. ‘The machine will take 48 inches 
and so arranged that by simply unscrewing 


the cap at the end of the body, the whole 
interior of the instrument may be exposed to os 

view. The value of this feature where the BT iE: | Thinking and Unthinking Shop Men. 
feed water is liable to contain sticks or foreign i Ss es = —_———. 


under the cross-rail. 


———_ ae ——— 


matter is evident, for without trouble or delay By 8. W. Goopyzar. 
it enables the removal of any obstructions 
which may interfere with the action of the 
jet. 

An important peculiarity also of this in- 
jector is that it works equally well lifting 
its feed water as when receiving it under 


Let us stand back out of the way and watch 
two men who work side by side on planers. 
See how quietly one of them goes along in 
fastening his work in place, and getting it 
down solid, with no springing out of place. 


yressure, and no attachments are required to ce ; ; é 
lish this 1 itl = i lf First, he is sure that the table is brushed off 
accomplish 1I8s In elthner case. 18 selr- ; : P 2 
scaiaaal having in its body the valves for clean, and that no bruised projections are in 

« . Ps y . 
; ° the way. Next, he will remove all sprews, 
steam and water, and a check valve for de- th i RE EP . rf 

, . ae or otner proyections, rol le ower surtace 
livery pipe, so that only as an additional pre- pred 





i ee of the piece which is to be fastened to the 
caution need extra fittings be purchased ; : ae : ? 

hap ’ : table, as far as they will interfere with an 
although it is generally considered advisable : 





‘ : even bearing. Then he lays the piece down 
to set supplemental valves in the boiler con- : ese ’ : 

and feels of it with thumbs or fingers, press- 
INO Wachee ivatiete ‘ : y, ing down if it is light, or stooping if it is 
WORCESTER MASS wl “ heavy, to note the space between at points 


nections. 
This injector is one of the recent produc- 
tions of Wm. Sellers & Co., of Philadel- 


¥ where it does not bear, tapping lightly with 
phia, Pa., and its advantages have been proved ppme “em 


: : s : é his hammer — not pounding—to see where 
in service, the value of the automatic action ee : : ; 
: ; it is down solid. He will soon determine 
especially having been demonstrated by ; : 

¥ : ‘ . how much blocking is needed, and where; 
severe tests on traction engines. : ; ’ 7 : 
and he will have it, too, in the shape of bits of 
o—?- sheet metal and wedges, with bits of card- 


A Bill to Protect Machinery and Other board and scraps of paper, even down to the 
Salesmen, Borina, ‘TURNING AND SLOTTING Macuine. thinness of tissue, of which he carries a stock 
——- in his pocket for special cases. 

Senator Platt, of Connecticut, has intro- Now, with the piece resting evenly, comes 
duced into the United States Senate a bill to How is your boiler set? Is it covered with outer edge. For large work the table is run! the fastening down; and here our careful, 
relieve commercial travelers from license] a double layer of bricks? If so, calculate the on this annular bearing; for small work the | thinking man again shows his peculiar ca- 
taxes. The bill makes it a misdemeanor for} weight of those 200 or more bricks, and find | table may be run free from the outer bearing, | pacity for doing this particular kind of work. 
any officer of a State or municipal corporation | that you are carrying over 1,600 pounds un- the heavy spindle being ample for the pur-| Whether the work is to be held in place by 
to interfere in any way with a commercial | necessary weight on your boiler. pose. In this case a step at the lower end of ' screws or wedges, care will be taken to have 
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them tend to hold the piece down; and if 
straps and bolts are used, care will be taken 
to bring the. pressure from above, inside of 
that part of the base,which each strap is to do 
its part of holding firmly down to the table. 
With fastenings secured, and a few reassuring 
taps with the hammer, the cut will be started ; 
and when the planing is done, unless there 
was some hidden strain in the metal, releasing 


the piece from its fastenings will show that a 


surface has been made which will lie fairly on } 


the table for planing the second side without 


blocking. 


choose, and vou will discover a 


every move which he makes. He does this 
and that because he expects certain results to 
follow ; and planing, to him, means more than 
taking off so much metal. 

Let’s look at the other man. He only half 
cleans off the table on which he is to fasten 
his work, and, throwing the piece on without 
looking for sprews or lumps—that’s not his 
business, the casting cleaner does that—he 
proceeds to fasten the thing in place, and 
drive it down, if it don’t come, when wedges 
are driven or screws turned up, and the 
chances are that with the slight care taken to 
block up where needed, and to have wedges 
or screws draw down, rather than to force the 
piece up from the table, there will be lots of 
hammering to do. If he uses straps and 
bolts to hold the piece down, no care will be 
taken to block under the business end of the 
strap in such a way as to bring the pressure 
within the base, but oftentimes the blocking 
at the back end of the strap will be insuffi- 
cient, and the pressure coming on an over- 
hanging corner, exerts an influence which 
would raise the opposite side of the piece 
other 


only for the counteracting force of 


straps. But this man will get it on somehow, 
and he may do as much planing as our careful, 
And he will probably sneer at 


He will 


do more pounding and growling in a day than 


thinking man. 
the other man for being ‘‘so nice.” 
the other does in a month, and there is almost 
invariably some crookedness about his work 
which has to be laid to a strain in the metal. 
‘Of course, When a chip is taken off and the 
released, it know.” 


piece is springs, you 


Why, of course we do; but why is it the ex- 
ception with the work of ouy careful man, 
who won’t move a peg till he knows that he 
is right, and the rule with your man who 


‘pushes things along and does something ?” 


lb 


The Spencer Damper, Regulator. 


The object aimed at in the design of this 
regulator, is to provide one of sufficient power 
and sensitiveness to hold the damper in the 
exact position required instead of keeping it 
either entirely open or closed. 

The large disk shown in the engraving con- 
tains a rolling diaphragm of large area, 
which is thoroughly protected by the conical 
cover shown, there being a small opening in 
the top to allow the pressure cap to work the 
large weighted lever, which weight can be 
moved and fastened at any point desired, thus 
At the end of the 


large lever is connected the small lever, which 


determining the pressure. 


extends back to the long cylinder or motor ; 
the latter 
packed with a durable cup canvas packing. 


contains a double-ended piston 
To the piston is connected the piston-rod, 
both 


end 


which extends through ends of the 


cylinder. To the lower of this rod is 
connected the lever, as shown, to operate the 
To the 


short arm, to which the small weighted lever 


damper. upper end is attached the 


is attached. A small hole extends through 
the stem or body of piston, to which is nicely 
fitted a 
closes ports to each end of the piston. 


balanced valve, which opens and 

The pipe marked ** steam,” is connected to 
any convenient part of the boiler, preferably 
the steam dome, to get the boiler pressure. 
The pipe marked ** inlet,” is connected to the 
feed pipe, between the check valve and boiler. 
The pipe marked ‘ outlet” is connected to 
the hollow piston-rod, and can be carried to 
any convenient place ; 
used amounts to only a few gallons per day. 

The bearings of the whole machine are 
hung on knife edges, and the small weight is 


to keep the small lever to its bearings, also to 


Watch this man as long as you | 
method in 


AMEBRICAN 


admit of fine adjustment; the machine may 
be located in the engine room, or any other 
desired place. 

Supposing the 
The 
lever would be midway of its stroke, and the 


The operation is as follows : 
weight is set at 70 lbs. boiler pressure. 
damper half open. If the pressure should 
drop a fraction of a pound, the lever would 
drop slightly, carrying the small valve with 
it, through the medium of the small lever, 








MACHINIST 


call the forward stroke, and the other the re- 
turn stroke. When the length of the con- 
necting-rod is assumed to be infinite, and the 
valve constructed according to the foregoing 
methods, and having the same amount of lap 
at each end, then the valve will cut-off equal 
portions of steam in the forward and return 
strokes. 
When a connecting-rod of definite length is 
introduced, instead of a rod whose length is 
assumed to be infinite, but leaving 
everything else unchanged, then 
] the portions of steam cut off in the 
y forward stroke will not be equal to 
that cut off in the return stroke. 
3 To illustrate this, let us take the 
( following example : 


7 











SPENCER DAMPER REGULATOR. 


which would open the upper port in the 


piston to the high pressure water, at the same 
time opening the lower port to the exhaust. 
The small valve having made its motion, and 
opened the ports, the piston is forced down 
sufficiently to close the ports, where it stops, 
correspondingly opening the damper, and no 
could move it without 


mnount of power 


breaking some of the connections. If the 





; Example 25.—The length of the 
connecting-rod is 4 feet (this short 
length has been adopted for the 
sake of clearness); stroke of piston 
is 24 inches; lap of valve, 14 inch; 


no lead, and travel of the valve 5} 


find at what part of the for- 
ward stroke, and also at what part 
of the return stroke, steam will be 
cut off. 


In order not to complicate mat- 


inches ; 


ters, we will assume the length of 
the eccentric-rod to be infinite. This 
problem will be divided into two 
Ist. It will be 
what part of the forward, and also 
at what part of the return stroke 


parts. shown at 


steam will be cut off when the length of the 
connecting-rod is assumed to be infinite. 

2d. It will be shown at what part of the 
forward, and also at what part of the return 
stroke steam will be cut off when the connect- 
ing-rod is 4 feet long. 

Fig. 81. 
this lay off the exhaust and steam ports; 


Draw a straight line, A B; on 


draw the section of the valve, so that it will 




















pressure falls a little more, the same opera- 
tion is repeated, up or down, as the pressure 
in the boiler may vary, until the whole stroke 
is completed, 

The variation in pressure required to work 
the damper its whole stroke is said to be 
about one lb, This regulator is manufactured 
by Smith & Smart, of Salem, Mass.; Geo. 5. 
Searle, of the same place, is the manufac- 


turers’ general agent. 
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Modern Locomotive Construction. 


By J. G. A. MEYER. 





SEVENTEENTH PAPER, 


S s | 
the quantity of water 


fO FIND THE POINT OF CUT-OFF WHEN LENGTH 


OF CONNECTING-ROD IS GIVEN, 
During one reyolution of the crank the pis- 


ton makes two strokes; one stroke we will 





b | B 


Fig.81 






Fig. $2 


overlap each steam port 1} inch as shown; 
drawing the valve in this position we repre- 
Take the 
edge cof the valve as a center and with a 
radius of 23 inches (equal to half the travel) 
draw the circle a bm, 


sent it to be in its central position. 


The circumference of 
this circle will represent the path of the 
center of the eccentric and also that of the 
crank-pin, (see example 18.) 

The direction in which the crank-pin is to 
move is indicated by the arrow marked 1. 
Since there is to be no lead, draw through the 
outside edge, 0, of the steam port, a straight 
line ¢ A, perpendicular to A BP, intersecting 
the cireumference a 6 m in the point y and g, 
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The point y will be the center of the eccen- 
tric, and also the center of the crank-pin 
when the piston is at the beginning of its 
forward stroke, and the point g will represent 
the center of the eccentric and that of the 
crank-pin at the moment that steam is cut off 
in the forward stroke. Through the point y 
and ¢c, draw the diameter y z, which will rep- 
resent the stroke of the piston; divide y x 
into 24 equal parts, each part will then repre- 
sent one inch of the piston’s stroke. The 
direction in which the piston moves during 
the forward stroke is indicated by the arrow 
2, and consequently, in the return stroke, 
the piston must move in the direction as 
indicated by the arrow 3. Since y is the 
beginning of the forward stroke, we com- 
mence at ¥ in marking the inches 2, 4, 6, ete.; 
and because 2 is the beginning of the return 
stroke, we commence at 2 in marking the 
inches 2, 4, 6, ete. 

Through the point g draw a straight line 
perpendicular to y 2, intersecting the latter in 
the point *, which is found to be located 183 
inches from the point y, therefore the piston 
will travel 183 inches from the beginning of 
its forward stroke before steam is cut off. So 
far, the construction is similar to that shown 
in Fig. 55, and explained in example 18. We 
have assumed that the diameter y x represents 
the stroke of the piston, the point y, the 
beginning of the forward stroke, and the 
point 2, the beginning of the return stroke. 
But in these constructions, the center of the 
crank-pin and the center of eccentric are 
always assumed to be represented by the same 
point, therefore the point 2 will also represent 
the position of the center of eccentric, when 
the piston is at the beginning of the return 
stroke. Since the amount of lap is the same 
at either end of the the center of 
eccentric must travel from the beginning of 


valve, 


the return stroke 2 through an are, equal to 
the’are yg in order to reach the position at 
which the steam will be cut off in this stroke; 
therefore the are 7g, must be made equal to the 
arcyg. The best way to accomplish this, is to 
draw a line 7, A, through 2, and ‘perpendicu- 
lar to A-B, intersecting the circumference @ 
bm in the point g, then the are zg, will be 
equal to the arc y g, and the point g, will be 
the position of the center of eccentric, at 
which will be cut off in 
stroke. 


steam the return 

Through the point g, draw a straight line 
J, ® perpendicular to y 7, cutting the latter in 
the point 7. The distance from 2 to 7 will 
represent the portion of the stroke during 
which steam will be admitted into the cylin- 
der, and since, according to our construction, 
the point 7 is situated 183 inches from 2, it 
follows that the piston will reach the point of 
cut-off when it has traveled 183 inches from the 
Here, then, 
we see, that when the length of the connect- 


beginning of the return stroke. 


ing-rod is assumed to be infinite steam will be 
admitted into the cylinder during equal por- 
tions of the two strokes, or in other words, 
the distance from the beginning of the forward 
stroke to the point of cut-off, will be equal to 
that in the return stroke. Now, let us con- 
sider at what part of the stroke steam will be 
cut off when the connecting-rod is four feet 
long. 

If the valve is drawn full size in the construe- 
tion, then the diameter y 2 will be 5} inches 
long; but we have assumed that this diameter 
also represents the length of the stroke of 
piston, which is two feet, therefore when we 
lay off the length of the connecting-rod, we 
must adopt the diameter ¥ v as ascale two feet 
long, consequently, one half of this diameter, 
(which is equal to the radius of the circle a 
b m) will represent one foot, and the length of 
the connecting-rod, which is 4 feet long, will 
be equal to four times the radius of the circle 
Prolong the line yz to any length, 
say, to D, then the path of the crosshead-pin 
will lie in the line y D, or, in other words, the 
center of crosshead-pin will always be found 
somewhere in the line y D. 


abm. 


From the point 
y as a center, and with a radius equal to the 
length of the connecting-rod (equal four times 
the radius of the circle @ 6 m) describe an are 
cutting the line y D in the point y, ; this 
point will represent the position of the center 
of the crosshead-pin when the piston is at the 








beginning of its forward stroke. From the 
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point z as a center and with a radius equal to | In a locomotive it is of great importance to | taken into account, as will be seen in the pa- 


the length of the connecting-rod describe an! 
ire cutting the line y D in the point 7,, and 
this point will represent the center of the 
crosshead-pin when the piston is at the end 
if the forward stroke, or the beginning of the 
return stroke. 

The distance between the points y, and 7, 


will represent the length of stroke, and 
vill be equal to the diameter yz. Divide 


the distance between. y, and xr, into twenty- 
four equal parts and number them as shown. 
Che arrow marked 4 indicates the direction in 
which the piston moves during the forward 
stroke, and arrow 5 indicates the direction of 
the motion of the piston during the return 
stroke. 
rence abm 


From the point g in the circumfer- 
as a center, and with a radius 
equal to the length of the connecting-rod 
describe an are cutting the straight line y D 
in the point p ; this point p will be the center 
of the crosshead-pin, when steam is cut off in 
the forward stroke of the piston, and, as_ will 
be seen in the figure, the point p is situated 
midway between the divisions marked 17 and 
18, and therefore indicates, that steam will be 
cut off when the piston has traveled 175 inches 
from the beginning of the forward stroke Y». 
From the point g, (in the circumference @ 
+m) as a center, and with a radius equal to the 
length of the connecting-rod, describe an are 
cutting the line y D in the point s, this 
point s will be the position of the center 
of the crosshead-pin, when steam is cut off 
in the return stroke, and as will be seen 
in figure, is situated 19% inches from the 
beginning of the return stroke 2,, and there- 
fore indicates that steam will be cut off in the 
return stroke, when the piston has traveled 
19% inches from 2. Here, then, we see, that 
when the connecting-rod is 4 feet long, steam 
will be cut off in the forward stroke, when 
the piston has traveled 175 inches, and in the 
be cut off 


piston has traveled 19? inches, making a dif- 


return stroke steam will when the 
ference of 2} inches between the two points 
of cut-off. 
angularity of the connecting-rod, or in other 


This difference is caused by the 


words, by the angle formed between the cen- 
ter line of the connecting-rod and the line 
y D. 
the connecting-rod longer, but not changing 


This angle can be reduced by making 


the length of the stroke, and consequently 
the difference in position between the points 
of cut-off in the forward and return strokes 
will be decreased. But in all engines in which 


the valve receives its motion direct from the 
eccentric, and hasan equal amount of lap and 
of the valve, there will al- 
the the 


points of cut off, even if the connecting-rod 


lead at each end 
ways be ditference in position of 
is comparatively long. 

Should it be desirable to make the 
portions of 


valve in 
these engines to cut off equal 
steam in the return and forward strokes, then 
the only way that this can be accomplished, 
is by giving the valve more lap or lead at one 
end than at the other. When a link is inter- 
posed between the valve and the eccentric 
similar to that in locomotives and shown in 
Fig. 29, then the valve can be made to cut off 
equal portions of steam in the forward and re- 
turn strokes, without making a difference in 
the lap or lead of the valve. Indeed, in loco- 
motives, the amount of lap at each end of 
the valve is always equal, and the lead at each 
end of the valve is also equal. 

When the valve, or the valve gear, is con- 
structed so as to make the valve cut off equal 
portions of steam in the forward and return 
strokes, the cut-off is said to be equalized. To 
equalize the cut-off in a locomotive, the sad- 
dle-pin A is moved out of the center of the 
link, as shownin Fig. 82, that is, the center 
of the saddle-pin is moved a certain distance 
from which the link has 


toward the center 


been drawn; and besides this, the lifting- 
shaft arms must be made of the proper length, 
and lifting shaft placed in the correct position. 
To determine how much the saddle-pin must 
be moved out of center, and what length to 
make the lifting-shaft arms, to 


and where 


equalize the cut-off, as this will cause the en- 
gine to work smoother and better than with a 
cut-off not equalized. Again, an equalized 
cut-off will produce an exhaust at regular and 
equal intervals, an attainment which is in it~ 
self of the greatest importance, because when 
an engine is running, the sound of the exhaust 
indicates to the engineer the working condi- 
tions of such as 


parts of mechanism are 


out of sight; hence the engineer, besides 
keeping a strict look-out for the parts of 
mechanism which are in sight, and perform- 
ing other duties imposed upon him, con- 
stantly listens to the exhaust, and as long as 
this beats at regular and equal intervals, he 
knows that the valve and valve gear are in 
good working order, or, so to speak, are in 
but 


haust commences to beat at irregular or un- 


a healthy condition ; as soon as the ex- 
equal intervals, the engineer accepts this fact 
that 
wrong, and that an immediate examination of 


as @ warning something is seriously 


his engine is absolutely necessary. 


| 


In the foregoing construction we have as. | 
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sumed that the eccentric-rod is of an infinite 


length. Such an assumption will in no wise 
interfere with the positions of the points ¥ 
and 2, which indicate the position of the cen- 
ter of eccentric, when the piston is at the 
beginning of the forward and return strokes, 
and if these points are located with absolute 
exactness, and according to foregoing instruc- 
tions, the positions of these points will be 
absolutely correct. But these remarks do not 
apply to the points g and g., which indicate 
the 
the moment that the 
forward and return strokes. 


positions of the center of eccentric, at 
steam is cut off in the 
To find the correct positions of the points g 
take 


the length of the eccentric rod, which, on ac- 


and g,, we should into consideration 
count of its angularity during the travel of 
the valve, will affect somewhat the positions 
of the points g and g,, and consequently the 
Yet, 


the change in the positions of the points g 


points of cut-off will also be affected. 





place the lifting shaft, so that the cut-off will 


be equalized, has been explained by the 
writer, ina series of papers under the title of 
‘Laying out Link Motion,” the first of 


which appeared in the American Macuinist 


May 10th, 1884. 


and g, that will occur when the length of the 
eccentric rod is taken into consideration, will 
be so slight, that for ordinary engines it will 
j hardly be appreciable, and therefore may be 
neglected. Still, in equalizing the cut-off in 
locomotives, the length of the eccentric rod is 





pers relating to ‘‘ Laying out Link Motion.” 
= ARB 


Machinist’s Beuch Lathe. 


The engraving presented with this, 
resents the bench lathe, by Sloan, 
Chace & Co., 289 to 293 Washington street, 
Newark, N. J. 


its class, and is made with approved con- 


rep- 
made 


It is a very complete tool of 


veniences for rapidly operating on a variety 
of work. 

The spindle is hardened, and runs in hard- 
ened steel bearings, the fits being accurately 
made by grinding. The spindle has a half- 
inch hole through it; it is adapted to take 
self-centering spring chucks for holding wire 
A thread and 
ground bearing on the outer end of spindle 


;éy inch or less in diameter. 
enables large face plates, or any of the scroll 
chucks in common use, to be firmly attached ; 
by removing drawing-in spindle, stock of a di- 
At 
the back end of the spindle space is provided 


ameter of one-half inch may be worked. 


a cael 


Um { 
‘0g BATAD ST. NEwAnh, 


Bencu LATHE. 


for the screw-cutting attachment gear, or for 
dividing plate. 

The cone pulley has a row of 120 accurately 
spaced index holes, giving a large number of 
sub-divisions. The slide-rest may be set at 
any angle, having an entire circle graduated ; 
the feed screws are graduated to move both 
slides by thousandths of an inch. The grind- 
ing attachment to the slide-rest is fitted to the 
T -slot of the tool post, and will grind outside 
or inside, straight or at any angle. 


The countershaft is arranged to be driven 


by two belts from different sized pulleys, 
giving, with the cone pulley, six changes of 


speed; it is also provided with a pulley for 
driving the grinding countershaft. © Counter- 
shafts are also made provided for being driven 
by three belts, one of which may be used as a 
backing belt in screw-cutting. 

Many attachments, not shown in the engray- 
ing, are furnished with these lathes, such as 
boring-rest, grinding-rest, screw-cutting at- 


tachments (cutting all threads from 10 to 


220 





3 


with special tools, securing uniformity and 
interchangeability of parts, and in the align- 
ment of head and tail-stock. The size illus- 
trated is known as the ‘* No, 5.” 
a 
According to the Organe des Mines a com- 
pany is about to begin the manufacture of paper 
It is further stated 
that the rails will be made in longer lengths 


rails near St. Petersburg. 


than at present, and greater adhesion between 
these rails and the engine driving-wheels is 
claimed. 
a 
A curious argument is advanced that the 
burglar, so far from being a curse, is a bless- 
ing to society. It is argued that the fact of 
his existence gives employment to many men 
as detectives, and that artisans and inventors 
are constantly employed in devising means of 
circumventing him. 

—- 8 Be 
A large proportion of the flax raised in the 


United States goes to waste, being cultivated 
But little linen is 
manufactured in this country, while 


solely for the seed. very 
large 
quantities are imported. There is undoubt- 
edly room for increasing the manufacture of 
linen goods here, and probably opportunities 
for mechanics to improve the machinery and 
The 
field is apparently an important one, if sufti- 


appliances used in the manufacture. 


cient energy and capital are put into it. 
A — 
Periodically complaints are made that the 
term horse-power is incorrect because it does 
not express the actual power of an average, or 
even an This 


exceptional, horse. really 


makes no difference. The animal should be 
entirely eliminated from the mind, and the 


term taken at its exact meaning, viz., the 


raising of 33,000 pounds one foot high in one 
of time. A fall 
short of doing this for ten hours ina day; a 


minute horse would far 
steam-engine will do it for twenty-four hours. 
ae 
The constant aim of inventors seems to be 
to devise automatic means for accomplishing 
certain ends without the aid of human agency. 
But in 
hitch. 


be watched ; ninety-nine times it will go right, 


every endeavor of this kind there is a 


That is, every such device requires to 


the one-hundredth time it will go wrong, and 
do the mischief. This is true of almost every- 


thing of the kind. Automatic boiler feeds 
are all right in theory, but in practice they 
the Auto- 
matic railway signals are in the same list. 
the end there 


volves 


are wrong one-hundredth time, 
In 
failure in- 


faithful 


must be, where a 


serious consequences, and 
competent human supervision. 

ie 
A novel application of cold-air machinery 
has just been made in the construction of a 
at Stockholm. The 


through a hill consisting in great measure of 


tunnel tunnel passes 
a light wet gravel, on which a number of very 
large houses are built. It was practically im- 
possible to underpin the foundations of these 
of the the 


contractor, Captain Lindmark, therefore de- 


houses on account expense, and 
cided to attempt to freeze the gravel by means 
of cold air, the lining being put in when the 
material was solid. This has now been suc- 
cessfully accomplished by cold-air machines, 
The 


satisfactory, 


made in London. results have been in 


every way most and already 
several large houses have been safely passed 
under. 

RB — 

An invention, being, to some extent, put 
into use in England, is a revolving stuffing- 
box for steam engines, 
the 


makes a 


The stuffing box is 
On 
tight joint against 


made separate from cylinder. its 


inner surface it 
the cylinder head, being held by means of 
studs, with springs under the nuts, against 
the 
cylinder to force the stuffing-box away from 


the 


tendency of the steam pressure in the 


head. The stuffing-box is given a slow, 


rotative motion by mechanical means. This 
is said to obviate the scoring of rods, or 
otherwise wearing them out of shape. It is 


not necessary to screw the box against the 
head so tightly but that it will revolve quite 
easily, and the joint is quite tight. The use 
of this stuffing-box is said to result in a 





pitch), four-spindle revolving tail-stock, three- 
spindle tumble-rest, double-ended slide-rests 


in two styles, etc. 


These lathes are made 7” 


different lengths to suit. They are made 


swing, and of 


saving in fuel, and as the box is free to follow 
any up and down movement of the rod, 
the saving in friction is important, the pack- 
ing not requiring screwing up so hard as with 
>I the ordinary box. 
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Standard Pipe and Pipe Threads, 


A PAPER READ BEFORE THE AMERICAN SOCIETY 


OF MECHANICAL ENGINEERS. 


By GrorGe M. Bonp. 


The value of a system of pipe-thread sizes 
which would be interchangeable, not only for 
the product of one particular pipe manufac- 
turer, but for all, has long been urged, and, no 
doubt, is fully recognized and appreciated, 
even if not actually adopted and practically 
carried out. 

It was mainly through the efforts of the 
E., that engineering 
principles were brought to bear upon this 


late Robert Briggs, C. 


subject, and, in proposing formule and tables 
for the dimensions of pipe and pipe threads, 
he endeavored at that time carefully to carry 
out those principles practically, in the manu- 
facture of pipe and pipe fittings. 

Since that time changes have been going on 
in the methods of manufacture, and the quan- 
tity manufactured being greatly increased, the 
demands of the trade now require pipe in such 
sizes and quantities as may have taxed the 
older methods and facilities to the utmost ; 
so that, owing to the gradual change in size 
from what probably all manufacturers origin- 
ally started, and the consequent variation in 
the sizes of dies used to cut the threads, the 
actual condition of the interchangeability of 
pipe threads is, at the present time, far from 
being satisfactory to consumers who find it 
necessary to buy their pipe in the open 
market. 

In a letter received by the author from Mr. 
Briggs, dated March 29, 1882, reference was 
made to a paper he was soon to publish before 
the Institution of Civil Engineers, London, 
and in which he claimed as his the standard 
list of pipe dimensions as prepared by him 
when superintendent of the Pascal Iron 
Works in 1862 and before. 

The taper of the thread was then established 
as 1 in 32 each side, or } inch per foot in 
diameter, up to and including 8-inch pipe. 

The length of that part of the thread which 
was perfect at top and bottom (the angle of the 
thread being 60 degrees), and which he termed 
the ‘‘complete thread,” he expressed gener- 
ally by the formula, 


Comp. T = (4.8 + 0.8 D) P, 


D being the outside diameter of the pipe, and 
1 
P the pitch of the thread, equal to N? N 


-being the number of threads per inch. 

A list of these values is given later on in 
this connection. 

The length of perfect thread, expressed by 
the formula, is followed by two threads im- 
perfect at the top, the bottom only being 
complete; and finally, the remaining four 
threads, which are imperfect at both top and 
bottom, vanish at the surface of the pipe at 
this point. 

In the illustration 105 (page 5) 
and which is taken from a sketch contained 


Fig. 


in Mr. Briggs’s letter, the section of one side 
of 24-inch pipe indicates this varying charac- 
ter of the thread, and also the angle and the 
taper. 

On the basis of these dimensions, and using 
the of Mr. Briggs for length of 
thread, the company with which the writer is 


formula 


connected, during the year 1882, made a set 
of thread gauges for all sizes of pipe from 4 
inch}to 4 inches inclusive, using every pos- 
sible precaution to avoid error, and with the 
greatest care taken to conform to the figures 
given for the outside diameter, and the thread 
in the published list issued by Messrs. Morris, 
Tasker & Co. (Limited), from which these 
dimensions were taken, and the angle, pitch 
and taper of the thread. 

In the course of time it became evident that 
pipe threads cut by the dies in general use, 
would not enter the external or ring gauges, 
which were each adjusted so as to be a per- 
fect fit on the standard reference gauge or 
plug, and which represented the data given in 
the list mentioned for each size pipe. 

As an from a 
definite standard, one case may be cited in 


instance of this variation 


which the range of sizes, compared with these 
gauges, covered pipe threads from } inch to 4 








inches inclusive, and dies from 2} to 4 inches 


inclusive. In nearly every size there was 
shown a marked increase in the diameter of 
thread cut by the dies used by the manufac- 


turers who furnished the pipe referred to. 


The samples were sent to us for comparison 


by a corporation doing a large business in 
pipe and pipe fittings, the pipe they used 
being obtained direct from the manufacturers. 

The gauges used were the external or ring 
gauges before referred to, and these were so 
adjusted to the standard plug that the end of 
the latter was exactly flush with the face of 
the ring. 

Fig. 106 represents the style of gauge used. 
In the ring, provision is made for adjustment 
by having the inner ring split in several 


not compare favorably with 34-inch pipe, 
either No. In the 4-inch die, how- 
ever, the gauge passed ,°; inch beyond the 


LoS, 


face of the die, showing that it was more 
nearly the size of 4-inch pipe No. 1. 

It will be seen from the above comparison 
that, with the exception of one or two sizes, 
there has been more or less increase of outside 
diameter of pipe from the figures originally 
adopted by the Pascal Iron Works, for the 
threads in every instance were full at the top 
and bottom, and certainly looked as if cut 
with which 
These dies were probably made to conform to 


dies were in good condition. 


the diameter of pipe as would be ordinarily 
found, and, if made small enough to cut to 


the sizes represented by the gauges, would 


TABLE OF VALUES FOR COMPLETE THREAD DEDUCED FROM ABOVE FORMULA, WITH LENGTH OF 


ADDITIONAL TWO THREADS 


Actual 
Inside Diam. 


Actual 
Outside Diam. 


Nominal 
Size of Pipe. 





A 0.270 0.405 
4 0.364 | 0.540 
3 0.494 | 0.675 
t 0.623 0.840 
3 0.824 1.050 

1 1.048 1.315 

1} 1.380 1.660 

1} 1.611 1.900 

2 2.067 2.375 

24 2.468 2.875 

3 3.067 3.500 

34 3.548 4.000 

4 4.026* 4.500 

4} 4.508 5.000 

5 5.045 5.563 

6 6.065 6.625 


* 4.07 in Haswell’s Engineers’ and 


places, and a fine pitch thread (30 per inch) | 


cut in the outer edge of the inner ring, which 
is slightly tapering in the thread. A taper 
binding screw firmly holds this inner ring in 
its position by expanding it to a fit in the 
receiving thread of the outer ring. 

The samples to be tested were short pieces 
of pipe, two of each nominal size, with thread 
cut on the one end only. 

They were marked No. 1 and No, 2, those 
marked No. 
manufacturer and No. 2 from another. 


1 being from one prominent 


The following table will show the results 


of the comparison : 


Size of Pipe. |Sample Number. 


4 | 1 Entered } 

4 2 - 3 
1 1 | “ce 
1 2 “ a 
1} 1 a Z thic 
1} 2 “ i 
14 1 ee 
1} 2 s.% 
2 1 aS 
9 9 sé 3 
2 2 | 3 
23 1 af 
2} 9 “ce 4 
: 1 ‘ 
: 2 " 3 

3 

33 1 2 4 
3} 2 ‘ I 
4 1 aa x 
4 2 4 


In connection with this test of pipe threads, 
solid dies for 2}, 3, 3} and 4-inch pipe were 
compared with the internal or plug gauges. 

The 24-inch die permitted the gauge to 
enter and the end to pass ;'; inch beyond the 
face of the die, comparing favorably with 2}- 
inch pipe, sample No. 1. 

The 3-inch die had the same small variation, 
and shows it to be a little larger than the 3-inch 
pipe No. 1. 

The 34-inch die was apparently correct, as 
the gauge entered flush with the face of the 
die when screwed in tightly, and hence did 


less than 4 


AS ABOVE. 


Length of Pitch of 


Length of Comp. Thread 


Comp. Thread. 24+-Threads. Thread = nN 
0.19 0.264 27 
0.29 0.402 18 
0.30 0.408 18 
0.39 0.534 14 
0.40 0.546 14 
0.51 0.683 114 
0.54 0.707 11} 
0.55 0.724 113 
0.58 0.757 113 
0.89 1.138 og 
0.95 1.200 8 
1.00 1.250 8 
1.05 1.300 8 
1.10 1.350 8 
1.16 1.406 8 
1.26 1.513 8 


Mechanics’ Pocket Book, 35th edition. 


evidently weaken the pipe materially, besides 
imposing too much work upon them in re- 
moving the surplus metal. 

Some manufacturers, in order to reduce the 
extra weight of pipe due to this increased out- 
side diameter, have enlarged the inside diameter 
also, thus keeping the thickness of the pipe 
within a certain limit; in fact, even less than 
the original thickness, as the author has every 
reason to believe, making it practically im- 
possible to cut the original standard thread on 
pipe as it is now manufactured. 

It will be noticed from the comparison, as 
‘shown in the table, that only -the 1-inch 


Relative Size as Compared with Gauge. 
thickness of gauge. 


depth of one thread only. 


se “se oe ee 


*kness of gauge. 
“ ‘<6 


within one thread of being flush with face of gauge. 
thickness of gauge. 


within one thread of being flush with face of gauge. 
thickness of gauge. 


within 14 threads of being flush. 
thickness of gauge. 


se “ec ee 


+ thickness of gauge. 


thickness of gauge. 
“6 i es 


and the 1j-inch samples were alike, and, 
while the 1} compared favorably, the 1 inch 
was so much larger than the standard that 
the pipe only entered the gauge one thread. 
The other sizes show more or less difference, 
and the comparison proves that the two sam- 
ples of the same nominal size were ,not alike, 
and the manufacturers evidently were not 
using the same standard for their dies. 





This must certainly be a serious check to} 


confidence in the interchangeability of pipe 


and fittings, especially by the parties having 


| 


This lack of confidence is keenly felt by those 
who handle pipe in large quantities, as they 
do not find it possible always to obtain their 
pipe from the same manufacturer, and, even 
if this were possible, the chances are against 
its being uniform to a degree necessary in 
engineering operations of this kind, unless 
some united action is taken by all manufac- 
turers interested, and by their competing on 
the basis that each shall endeavor to use the 
same standard for reference in all pipe and 
pipe-thread sizes. 

One instance in which a non-interchange- 
ability of pipe threads resulted in serious 
loss to the parties concerned, and which is 
authentic, may be mentioned here. A promi- 
nent corporation doing business not far from 
New York undertook to execute a contract for 
fittings for a large factory, in which extensive 
alterations in their water-supply system were 
to be made. The threads in the fittings were 
carefully cut to correspond with pipe which 
had been found to be quite uniform in size, 
and which was considered as fairly represent- 
ing standard sizes in the thread. The fittings, 
when delivered, were found to be unsuitable 
for the threaded pipe already in the factory, 
and with which they were to be connected. 
The consequence was, the fittings could not 
be successfully applied, and were rejected. 

In a case of repairs likely to be required in 
any large works where fittings are to be re- 
the 
usually done at night, or possibly Sundays ; 


placed or new joints made, work is 
it is then that this question of uncertainty in 
regard to practicable interchangeability be- 
comes a serious matter. Often, after working 
all night getting the old work out of the way, 
the new pipe or fitting is found to be too 
large, or perhaps too small, so that, even with 
the advantages of the taper thread, and the 
proverbial resources and energy of the fitter, 
the joint cannot be made, or else some other 
change is necessary to preserve the original 
lengths of pipe and connections. 

All that can otherwise be done is to replace 
the old fittings and try again at the next time 
of ‘shutting down,” or by correcting the 
misfit at the cost of expensive delay. This is 
certainly not an ideal case, nor is it of rare 
occurrence. 

In the introduction of their system of auto- 
matic sprinklers in cotton mills and other fac- 
tories, the Providence Steam and Gas Pipe 
Company experience great inconvenience on 
account of this lack of uniformity, as it is 
often 
large quantities of pipe cut to short lengths, 


necessary to send from their works 
and which allows little variation in making 
up the connections. In this system for fire 
protection of mills, the greatest care is taken 
to know that every pipe and fitting is inter- 
changeable. No chances are taken, but it 
often happens that new pipe must be screwed 
into old fittings, and then the trouble com- 
mences. 

Dies will wear, and taps for fittings also 
wear, but all this variation is easily remedied, 
held within 
limits, providing some definite standard is 
adopted and followed. <A which 


shall be recognized, covering sizes for the 


or at least can be reasonable 


standard 


outside and inside diameter within practi- 
cable limits, and also for the threads which 
the manufacturers cut upon the pipe thus 
drawn, can only become a reality and a sue- 
cess when all the larger companies agree to 
accept such a standard, and to faithfully 
inspect the pipe, using gauges which must in 
turn be carefully adjusted to standards re- 
served for this purpose only. 
gauge 
always, for in this, as in work requiring a 


A working 
cannot possibly remain a standard 
higher degree of nicety, such as arms and 
sewing-machine manufacture, ultimate stand- 
ards of reference are absolutely necessary. 
These can be made and can be kept standard. 

Gauges such as are represented in Figs. 107 
and 108, and which are used for inspecting 
round iron intended for United States Stand- 
ard bolts, with limiting variations above and 
below the standard size, were adopted by the 
Master Car Builders’ Association, June, 1883, 
and represent what can be done in gauging 
outside diameters within a practicable limit 
above or below the standard size. 


Reference gauges, like the set shown, serve 


to rely on samples showing so much variation. | to verify the working gauges, or to furnish 
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standards to which worn gauges may be readily 
.djusted, and thus kept serviceable in spite of 
wear. 

If round bar iron can be rolled within prac- 
ticable limits, overcoming the ‘‘ oversize” 
evil in this case, it seems evident that within 
limits that may be determined by the diffi- 
culties of pipe production to a standard size, 
the tendency toward larger outside diameters 
night be checked. 

If the outside 
within definite practicable limits, the inside 
diameter will then be determined by considera- 
tions of the proper thickness to withstand the 
internal stress, depending upon the purpose 
for which the pipe is to be used, with due 
regard for the weakening effect of the thread 
cut at the ends. 

In sizes larger than two inches, and includ- 


diameter can be secured 


ing six inches diameter, the customary stand- 
ard of eight threads per inch seems rather too 
coarse for the average thickness of pipe as 
now made for ordinary steam and water 
pressures; it is certainly so in comparison 
with the pitch of the thread for the smaller 
sizes. In a with J. 
H. Flagler, General Manager of the National 
Tube Works Company, he expressed himself 
in favor of the change for the larger sizes, if 


recent conversation 


possible, to threads of a somewhat greater 
number per inch, and recommends, also, the 
adoption of 11 per inch, instead of 11}, now 
used for pipe of one inch to two inches diam- 
eter inclusive. 

This would correspond with the pitches of 
threads for all sizes from $ 


inclusive, as adopted by Whitworth, and 


inch to two inches 
which are used universally in England. It 
would certainly aid in simplifying the ques- 
tion of interchangeability in our own prac- 
tice, and, should American pipe find a market 
where English pipe is now exclusively used, 
any objection on this score could not be 
urged. 

The great pipe lines conveying oil from the 
wells in Pennsylvania to the refineries in 
Pittsburgh, Philadelphia, Baltimore, Bayonne, 
and other points, are laid with pipe which is 
of special manufacture ; the working pressure 
averages 1,200 pounds per square inch, and 
hence the pipe is made of extra thickness and 
lap-welded ; it is six inches diameter for the 
three lines extending from Olean, N. Y., to 
Bayonne, N. J.—a distance of 300 miles—and 
the number of threads per inch cut on the 
ends of 18 feet lengths is 9, being one thread 
more per inch, or finer than is used for ordi- 
nary steam pipe of only 25 inches diameter. 
The ends and unions are made with a taper of 
* inch per foot, and a special sleeve is used to 
connect the pipe, as the ordinary steam-pipe 
joints used on 4-inch pipe prior to 1877 would 
not resist the strain, and leakage caused con- 
siderable loss and inconvenience. * 

Some discussion has arisen from the fact 
that, while the taper of pipe threads is ? inch, 
the taps for fittings are often found to be 
1 inch taper per foot. At first thought this 
might seem impracticable, but, when we con- 
sider the relations of the fit under these condi- 
tions, the pipe being cut to a standard size, 
and the thread in the fitting also properly cut, 
we would find that this would tend to produce 
a better joint, because the first ‘‘ gripping” 
of the thread would be at the end of the pipe 
where it is weakest, or where it would yield 
most readily, and in the fitting it would take 
place at its strongest part, which is inside, 
and would thus avoid the liability to split at 
the outside edge. 

This gradual compression along the thread 
is more favorable to the conditions of a close 
fit for the entire length than if both had the 
same degree of taper, so that the practical 
difficulties, which are opposed to an extraordi- 
nary degree of nicety in pipe thread sizes, are in 
this way overcome, and good tight joints with 
the minimum amount of force required to 
The variation 
from the taper of the pipe in so short a length 


make them so, are the result. 


(about 1 inch for a 2-inch pipe) is almost 
inappreciable, but this apparently unimport- 
ant difference will aid in securing a steam-tight 
joint, for reasons that it would seem are prac- 
while the mathematical 


tically sound, and, 





*See London L£ngineering, July 31, 1885; article, 
“The Transportation of Petroleum.” 





! 
calculations as to the exact strains involved 


during this gradual ‘‘ flow of metals” might 
easily be deduced, it is hardly necessary to 
enter upon them here. 

It might be well to include in the investiga- 
tion of this subject, the most desirable stand- 
ard for the diameter and threads of drawn 
brass pipe and the threads of brass fittings. 
This class of work, and the value of material 
involved, evidently warrants such a sugges- 
tion, not only on the broad principle of uni- 
formity and interchangeability, but in order 
to establish and put on record the best pos- 
sible conditions of size and thread which will 
cover the range of the various diameters and 
thicknesses of brass pipe ordinarily manufac- | 
tured. 

Should the right sort of action be taken, in 
this question of practicable uniformity of pipe 
and fittings, by the manufacturers who have 
it in their power to shape the means to accom- 
plish so desirable an end, the manufacturers 
of fittings or of pipe taps and pipe dies would | 
certainly give to it their hearty support, by 
working even more closely to accepted gauges 
than may be possible to draw the pipe; for 


the pipe makers ordered. In the manufacture 
of taps suited to the straight fittings, his 
people would make no more unless a man 
sent the fittings. They had not been able to 
establish a standard unless it was given them 
by the party ordering. 

Mr. Baldwin said it would be an advantage 
in the South American market if our fittings 
corresponded with the English. The people 
in South America began with English fittings, 
and had to keep on buying them because the 
American would not fit. 

Mr. Bond said it was not intended that nine 
threads to the inch be suggested by any 
means. It was simply desired to point out 
that in these pipe lines the thread is finer than 
it would be under the old system. 

William Kent moved the appointment of a 
committee to consider the whole subject, and 
report at a future meeting. 

President Holloway appointed, after con- 
sideration, Frederick Grinnell, of Providence ; 
George Schuhmann, of Reading, Pa. ; Wm. J. 
Baldwin, of New York City; B. H. Warren, 
of Boston, and George M. Bond, of Hartford. 


—— me 








Fic. 





Fria. 108. 


although the difficulties and differences as 
they now exist, are less serious than formerly 


resulted from the lack of uniformity in bolts 


and nuts, and which is now happily settled, | 


for the for which the Sellers, 
United States Standard thread was intended, 


purpose 


yet the value of a uniformity in all pipe sizes | 
| the review of the report to the American So- 


is of sufficient importance to be urged upon 
the attention of those most 
benefited by its introduction, which includes 
manufacturers and consumers alike. 


who would be 


DISCUSSION. 


Geo. Schuhmann said that at the Reading 
Iron Works they used standard gauges, and 
had kept them of uniform sizes for twenty 
years. The people who used the most pipe 
were the oil people in Pennsylvania, and they 
did not want the standard recommended be- 
cause it was too coarse. Long lines of pipe 
often depend upon a single joint, and these 
great pipe lines have a coupling about an inch 
longer than the common one. 

William J. Baldwin said the 
evidently wants a finer thread on inch and 
Inch-pipe 


steam-fitter 


inch-and-a-quarter pipe than 114. 
ought to be cut 14 to the inch the same as 
three-quarter inch. 

George R. Stetson said the toolmakers had 


no part in this fight. They would make what 


or 


| of 
|method of finding the re-evaporation in the 


107. 
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Fig.105 
Conditions for actual size 24¢ inch Pipe Thread. 
Taper % inch per foot, or 1 in 32. 
For whole length of all threads add 6 threads. 


LETTERS FROM PRACTICAL MEN. 


Condition of the Steam Engine Tested 
at the Massachusetts Institute 
of Technology. 


Editor American Machinist: 


In the AMerIcAN Macuarnist of Dec. 5th, in 


ciety of Mechanical Engineers of steam-en- 
gine tests, made in the laboratory of mechan- 
ical engineering at the Massachusetts Institute 
Technology, exception is taken to the 


cylinder from cut-off to release, and it is in- 
ferred that steam may have leaked past the 
steam valves to such an extent as to vitiate the 
results of the test. 

It is quite possible to know whether there 
is much leakage through the valves, or past 
the piston of an engine. The first may, be 
tested by closing the steam valve and opening 
an indicator cock, and the second by running 
the engine with the cylinder head off. As to 
the engine at the institute, it is known by 
trial that the leakage is insignificant. 

Elsewhere in the article, the greater economy 
at low speed than at high speed, for, very small 
powers, is assumed to be due to the different 
ratios of effective to gross work; but in all 
cases, the work noted is the indicated work of 


the steam. It appears, then, as suggested in 
the original article, that the economy of the 
engine, under the circumstances of the test, 
depends mainly on the cut-off, and that the 
cut-off, for a given power, is longer at a slow 
speed. 

We are always thankful for criticism that 
will reduce our errors and improve the quality 
of our work. We wish to be credited with 
good workmanship, and we intend, by test- 
ing our apparatus and instruments ourselves, 
to know what we are doing. 


©. H. Preasopy, 


Asst. Prof. of Steam Engineering Massachu- 
setts Institute of Technology. 


[In the brief notice we gave these very inter- 
esting and valuable tests, we had at hand only 
the data furnished in the paper presented to 
In that there is no direct evi- 
dence that there is not leakage into the cylin- 
der after cut-off. It is, we believe, generally 
conceded that it is difficult, or im- 
possible, to determine exactly what the leak- 
age into the cylinder of a steam-engine in 


the society. 


very 


actual operation is, by noting the conditions 
with the engine at rest; it may be quite dif- 
ferent in the two instances. As to the econo- 
my at high and low speeds, we find, to be ex- 
act, that, according to the tables forming part 
of the paper referred to, in one instance, the 
” was 1.781, the revo- 
lutions per minute 68.55, and the ‘‘ water per 


‘indicated horse-power 


horse-power per hour, by tank,’’ 149.29 Ibs. 
In another instance, the indicated horse-power 
was 1.56, the revolutions per minute 23, and 
the water, per horse-power per hour, 87.521 
lbs. 
is no contrary intimation) water per indicated 


We suppose that this means (and there 
horse-power. In one case the piston is moved 
against a resistance due to the pressure of the 
atmosphere at 68.55, and in the other at only 
This we take to 
be the chief reason for better economy of low 
We see 
no reason why it should be referred to the cut- 
off; the result would not be different, except, 
perhaps, in degree, if there was no cut-off 
at all. Less nseless work against the atmos- 
pheric pressure is done at low than at high 
speeds. | 


23 revolutions per minute: 


speed, when the load is so very light. 


Cutting Racks, 
Editor American Machinist : 

W. Z. B., West Mulford, Mass., asks in your 
issue of December 12th, some quick way to 
off the teeth Perhaps the 
writer’s experience may be of interest. I 


space of racks. 
have done a great deal of rack cutting on 
shaper and planer, in the absence of special 
I infer from the above question that it 
is desired to space the racks, and plane or 


tools. 


shape them out, and have a fair job when 
done. I will explain how any rack may be 
cut ona shaper, with a screw of the same 
pitch as that of W. Z. B., viz., five threads to 
one inch. We will disregard all decimals east 
of the third place. 


Corresponding Cir- 


Diametral Pitch. cular Pitch. 


8 393” 
10 314” 
12 .262” 
16 196" 


Find a cut gear around the shop (a change 
gear not much worn will do) of, say, 100 feet ; 
fit it to the screw on shaper, if possible, to be 
used as a ‘‘ dividing head ” to divide the rack. 
A 16 pitch requires a horizontal movement 
of .196”, 
inch, which, multiplied by 100 (the number 


the screw being 5 threads to the 


of teeth in gear), equals 500, therefore, every 
Hence 
- 196” + .002 = 98, that 
is the gear of 100 teeth must pass through a 


tooth on the gear represents .002”. 
to divide a 16 pitch 


space of 98 teeth from a given point. 

All the other pitches are divided the same. 
The 10 pitch .314” + .002 = 157, which 
would be one revolution, and ,°,%, or 57 teeth. 
All false motion should be taken up when 
at the best the 
method will have its error, much, however, 


beginning to divide; even 


depending on the accuracy of the workman. 


Raueu E. Strate. 





Lima, Ohio. 
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Mechanical Pirates. 
Editor American Machinist : 


Do you know the class which I designate by 
the above title? For the benefit of your read- 
ers, I will explain that by ‘‘ Mechanical Pi- 
rate’? I mean any man who steals a mechan- 
ical idea—-one who appropriates another’s 
idea, without giving its author due credit for 
the same, and then claims it as his own. 

For example, a certain machine is built by 
an established concern and somebody else 
wants to build machines to do the same work, 
and supply them to the market, but, not hav- 
ing brains enough to design one, he copies 
that of the established concern from one end 
to the other. 


chine, nor any other public record, so the 


There is no patent on the ma- 


copyist, knowing that the law cannot inter- 
fere, builds the machine, advertises and talks 
of it on all occasions, as his own original prod- 
uct. The man who did the hard thinking, 
and had the genius to produce the machine, 
never gets from him as much as the mention 
of his name in any connection whatever. 
Again; the AmertcAN Macurnist publishes 
steam- 


a valuable idea in connection with 


“ec 


engines. An alleged ‘ editor” sees the arti- 
cle, and copies it for his paper; but instead 
of giving the AMERICAN Macuinist due credit 
for the same, he publishes it in his editorial 
columns, without the slightest reference to 
the true author, thus leaving the reader to in- 
fer that he is to have all the honor the idea 
merits. 

Here is a bona fideexample: Inthe Noy. 14th, 
1885, issue of a certain Eastern paper will be 
found an illustrated article, describing a lathe 
attachment for ‘‘ grinding taper work.” By 
reference to ‘‘ A Treatise on the Construction 


’ 


and Use of Grinding Machines,” published 
by a well-known machinery establishment, it 
will be seen that ghe cuts of this article, as 
well as part of the description, are almost ex- 
act copies from the said treatise. But if you 
consult the paper referred to, for the origin 


of the device, you will be * 


very respectfully ” 
referred to its editorial ‘* sanctum sanctorum.” 
The ‘* editor” was modest enough, however, 
not to take the whole of the machine referred 
to and set it upon his lathe as an attachment 
of his own production; but he wisely dis- 
carded the dase, and transferred the main part 
of the machine to his lathe, without ‘ altera- 
Without 


The very act of piracy is an 


tion or amendment.” alteration ? 


Of 
acknowledgment, on the part of the pirate, 


course. 


that he has no other source from which to ob- 
tain ideas. 

This business of piracy is practiced too ex- 
tensively, altogether, and it is to be regretted 
that there is no means of punishing the of- 
fender. ‘The only partial protection we have 
against the mechanical pirate is in the patent 
laws, and these do not reach the bulk of the 
The patent laws of some countries 
What 


mechanic is there who has not, at some time, 


offenders. 
even encourage this sneaking practice. 


given a valuable idea to his employer or 
others, without ever having received credit 
for the same, either in word or deed ? 

When the millennium comes, I suppose we 
will need no laws to enforce honesty (enforced 
honesty sounds rather paradoxical, doesn’t 
it ?). 
if they are considered good, and every man 


Then every man will publish his ideas, 


who will be benefited thereby, 
to the in 


recognition of his services. By such a method 


will send a 
contribution inventor, or author, 
of procedure, the inventor will be a public 
benefactor ; the public will duly reward him, 
and the invention will be free to everybody, 
and everybody will give credit to whom credit 
is due. But how ridiculous it would sound 
for any one to preach such doctrines in these 
days of piracy! 

Pawtucket, R. I. C. A. Smrrn. 

Sharpening Miners? Drills, 
Editor American Machinist : 

In reply to your correspondent who in- 
quires about sharpening drills, the first requi- 
site is good steel. The best sharpeners always 
hammer against the end of the drill at the 
same time they are forming it, thus compress- 
ing the steel. The steel should always be 
worked at as low temperature as possible, and 


hammered till the color leaves it. The bits 





should be evenly heated to a cherry red only 
on the point, plunged into water point fore- 
most, and left there till cool. Some smiths lay 
stress on letting them finish cooling in the air, 
but I never saw any advantage in this, but 
rather the contrary. 

If the above does not give good results, 
then the rock horn- 
blende. If the drill will not stand, the angle 
must be made less. 


must be harder than 
I never saw rock so hard 
that a ‘‘ bull-bit” was required. 

Lemars, Iowa. JouHn L. Varnum. 


Laying Out Step-Pulleys by Proportion, 
Editor American Machinist : 

James F. Hobart gives some interesting 
items about laying out step-pulleys in fixing 
over a lathe in the American Macutnist of 
December 19. 

I have been in that business for the past 








Slotted Mouthpieces and Liner Plates. 


(From The Locomotive, Published by the Hartford 
Steam Boiler Inspection and Insurance Co.) 
One of the greatest sources of trouble and 
annoyance in connection with boiler settings, 
consists in the warping and burning out of 
the cast-iron mouthpiece of the furnace door. 
As they are usually made and put in, they ex- 
pand under influence of the heat, and the 
expansion results in cracking and distortion 
which render it almost impossible to keep the 
of the fire-brick. 
This results in overheating and cracking of 


front furnace lined with 
the cast-iron front, and if the setting is of the 
flush-front type, the portion of the boiler 
shell forward of the front head is sure to be 
burnt 
simple and inexpensive method of overcom- 


also. Our illustration shows a very 


ing the difficulty. 
Fig. 1 is an elevation and plan of a solid 
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ten years, and work to the rule that all circles 
are to each other as are the squares of their 
diameters. 

In Mr. Hobart’s example, I would figure the 
speed as follows: 3,000, 1,500, 1,000 and 250 
revolutions per minute. 

I have just been fixing up a lathe, and went 
the 
right, and I have no trouble with the belt. 


Bath, Me. 


by above rule. The result appears ail 
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mouthpiece as they are usually constructed. 
On the inner edge of the casting, that is, the 
edge exposed to the furnace heat, a series of 
slots are cut as shown in the figure at S,, S 
ree | Thes« 


3 - engi? 
inches apart, and should extend a little over 


slots should be about 6 
half way through the casting. For a mouth- 
piece 9 inches deep, they may be 5 inches 
deep; their width should be about # of an 
inch at the bottom, and about 14 inch on 
the outer edge. 
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Reproducing American Engravings. 

In our issue of November 21, 1885, we pub- 
lished an article by O. J. Beale, entitled 
‘* Cutting Spiral and Spur Gears on a Milling 
Machine with a Side Tool,” illustrating the 
same with ‘‘ wax” cuts. The latest issue of 
the English Mechanic copies the article, with 
due credit, both to the author and to our- 
but 


’ 


selves, reproduces the illustrations by 
** process” cuts that bear out our remarks last 
week methods of engravings, 
Our British friends should learn the Yankee 


twist in the matter of engravings, or draw on 


on making 


us for cuts as well. 


Where castings are already on hand, the 
slots can be easily made by drilling aud chip- 
ping; when new ones are ordered, it will be 
to the interest of the purchaser to have the 
pattern slotted, as thereby they may be pro- 
vided without extra cost, as the form of the 
slots does not interfere with the draft of the 
pattern. 

It will surprise any one who has never tried 
this plan, to find how nicely the casting will 
keep its shape when slotted as above shown. 
the 


fluence of heat the iron is bound to expand; 


The reason is very simple. Under in- 


if the slots are present it has a chance to do so 


——— 
without lateral bulging. Without the slots it 
must go somewhere, and the result is bulging 
and warping, with the attendant displacement 
of the brick-work. 

Although iron expands under the influenc 
of heat, it does not return to its original di- 
mensions when it cools again. _ This will be 
rendered evident by the gradual closing up of 
the slots shown above, under the conditions 
of every-day use. We have seen them, in ex- 
treme cases, close up during a year’s run, so 
that a close examination was required to find 
atrace of them. With them spaced about 6 
inches apart, however, the expansion in a 
year’s run is not generally enough to close 
them up. They will remain open, and the 
mouthpiece will retain its shape until the pro- 
jecting portions are so wasted away from the 
action of the heat, that they are not long 
enough to support the  fire-brick lining. 
Longer service than this cannot be expected 
under any circumstances. 

The same principles apply to the liner plates 
for fire doors. These are exposed to very in- 
tense heat, and generally warp and bulge 
badly. Fig. 2 shows the form of slotting 
which we would recommend for these plates. 
They allow of the free expansion of the plate 
toward its center, and this will enable it to 
keep its shape. These slots may be easily 
made by drilling and planing or chipping, or 
if they are made of cast-iron they may be cast 
in when the plate is made, as in the case of 
the mouthpieces. 

This same principle might be applied with 
profit in many other cases where plates, ex- 
posed to intense heat, give trouble from warp- 
ing and cracking. 


5 Ame 


Experiments on the Flow of Superheated 
Steam Through an Orifice. 


The following appendix to the paper on 
‘*A New Form of Calorimeter,” read before 
the American Society of Mechanical Engi- 
neers, by George H.. Barrus, details some in- 
teresting experiments on that subject : 

It is proper in connection with the paper 
on a ‘New Form of Steam Calorimeter,’ to 
present the following memoranda relating to 
some experiments made by the writer in Octo- 
ber, 1878, on the flow of superheated steam 
through an orifice. The experiments were 
made with different degrees of superheating, 
and in two series. In one, the pressure over 
the orifice was 28 pounds per square inch 
the the pressure 
was 58 pounds above zero. In both cases the 


steam was discharged into a surface condenser 


above zero, and in other 


open to the atmosphere, that is, against a 
The 
orifice consisted of a cylindrical opening in a 


pressure of 14.7 pounds above zero. 


cast-iron plug, 0.09 inch in diameter, three- 
quarters of an inch long. The temperature of 
the steam was taken at a point about five 


inches above it. The results were as follows : 


SERIES OF TESTS WITH 28 LBs. PRESSURE, 


Number of De- Weight of Steam 
grees of Super- Discharged 
heating. per Hour 


Kind of Steam. 





Lbs. 


Deg. Fahr. 
Saturated. 0 10.16 
Superheated. 10 10.09 
= 109 9.16 
. 210 8.48 
6 309 8.14 


SERIES OF TESTS WITH 58 LBS. PRESSURE. 


Number of De- Weight of Steam 
grees of Super- Discharged 
heating. 


Kind of Steam. 


per Hour. 
Deg. Fahr. Lbs. 
Saturated. 0 20.22 
Superheated. 10 19.73 
nie 109 18.42 
oe 209 17.18 
$6 306 16.27 
In round numbers an average increase of 





| temperature of 16 degrees in these experi- 
|ments reduced the 


| 
| cent. 


| Substantially with the theoretical discharge 


rate of discharge one per 
The results for saturated steam agree 


| : , is 
‘aleulated from Zeuner’s formula. 
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Confidence. 


By James F. Hosarr. 


Confidence in one’s self goes far toward suc- 
cess. The machinist who is able to go about 
an ugly job feeling sure that he can devise 
ways and means for successfully completing 
the work, is the man who is valuable to his 
employer. A man who knows how to think, 
is apt to be such a man, while the man who 
must depend upon some job he has done 
before, or who must obtain an idea from his 
neighbor before he can complete the work, is 
not the man to make a successful mechanic. 

The machinist who don’t know what to do, 
or howto do it after he has gota hint, is a 
sorry chap on astrange job. He is in misery, 
and so are all around him. He gets nervous, 
jumps here and there; picks up a tool and 
lays it down again without using it; he asks 
everybody’s advice, and don’t know what to 
do with the advice after he gets it. 

If aman finds himself in this condition he 
ought to study to overcome it. Let him learn 
to think out the effect of a blow before he 
strikes, and he will soon be able to tell just 
what kind of a blow is needed in order to pro- 
duce a desired result. 

Here is the whole secret of being a good 
mechanic: to be able to see in advance just 
how a finisbed job should look; to see what 
cuts are needed to shape the matter as desired, 
and to know just how to make the required 
cuts. 

Watch the ‘‘ good machinist” and you will 
see that he knows in advance exactly the 
effect of every action he takes. He is like 
a good artist. He sees the picture as com- 
pleted, and knows what marks to make and 
just how to make them. 

An otherwise good man may have no confi- 
dence in himself. He may be too easily led 
by surrounding circumstances. He may un- 
derestimate himself, when his method is best 
if he only had the nerve to stick to it. 

The other extreme is often met with. The 
‘* self-sufficient’? workman is the man. 

What he doesn’t know about a job, never 
ought to be known. This man is another 
who doesn’t know how to think. He sees or 
hears of a certain way of doing, and advocates 
that method without thinking why and where- 
fore, or if the method he advocates will have 
the desired effect. 

The thinking machinist is neither of the 
He is between them, and never 
He thinks when he 


is not aware of it, and methods and jigs sug- 


above men. 
reaches either extreme. 


gest themselves to him naturally. 

No matter how ugly the job, a way to do it 
always comes along by the time it is wanted. 
Such a machinist is an example well worth 
following. He goes quietly about his work; 
makes no fuss or confusion; and is never at a 
loss for ways and means. Let us, therefore, 
learn to think. 


on telling stories, and telling which is the 


Instead of running our brains 


best brand of tobacco, just try the effect of 
thinking out how work is done, and how it 
should be done. 

When a good way of doing a job is thought 
of, then stick to that way, and have confidence 
that you are right. The man who thinks is 
apt to have confidence in his ideas, and can 
go ahead to the successful completion of any 
job that comes to him. 


— + tte 


The Railroad 


freight train on the Mississippi Valley Rail- 


Gazette has account of a 
road consisting of 150 loaded cars and two 
cabooses, all hauled into New Orleans by one 
locomotive. The reported length of the train 
was 90 feet over one mile, but the Gazette in- 
timates that a few feet 
might possibly be dropped, and leave the 


perhaps the odd 90 


length sufficient for all purposes. 
ee 


Clement E. Stretton, a well-known English 
civil engineer, in a communication to /nven- 
tion, says that the practice of long hours on 
railroads is on the increase in England. He 
believes the practice to be dangerous, and that 
some steps should be taken to protect the 


public from accidents growing out of it. 


AMERICAN 


In this caliper the inner end of the nut is 
beveled on the outside to fit a corresponding 
inside bevel on the washer. The nutis cut in 
two parts, horizontally, from the inner end 
up to the small knurled end at the outer end. 
This makes a spring of the nut, the normal 
condition of the nut being to remain out of 
When 
the caliper is held as shown in the engraving, 


contact with the thread of the screw. 


the nut can be slid along to any desired posi- 
tion on the screw, then by releasing the hold 
on the caliper the bow-spring forces the 
washer on the coned end of the nut, binding 
the latter on the threads, when the adjust- 
ment can be completed as with the ordinary 
solid nut. Since but little motion of the nut, 
when locked to the 
screw of fine pitch is used, which facilitates 


screw, is required, a 


close adjustment. The manufacturer of this 
caliper is C. F. Richardson, Athol, Mass. 


a 


Steel rails forthe Japanese railways are to be 
manufactured at the Japanese arsenal. It is said 
rails have already been made at the Osaka arse- 
nalthat are equal in quality tothose imported. 
If railroads are extensively built in Japan and 
China it is to be expected that eventually the 
work of equipment will come to be done in 
those countries, but getting up to do this 
work will be of slow growth, and during the 
process a large amount of the work required 
will be done in other countries. Moreover 
railroads will carry with them other needs, 
and open the parts of the countries through 
which they pass to trade. 

—_ <> 


A Torpedo Catcher. 


Another link in the ‘‘ chain of destruction” 
has been formed by the invention of boats 
called ‘‘ torpedo catchers.” 

According to Engineering (London, Eng.) 
the construction of torpedo catchers was as 
much a necessity in naval warfare after the 


FRICTION PULLEY. 


development of the torpedo system of small, 


quick-steaming torpedo craft, as armored 
protection for battle ships became in conse- 
of the 


catchers, or police of the sea, do not differ, 


quence growth of the gun. The 
except in bulk and speed, from the active and 
dangerous little enemies which they are in- 
tended to capture or destroy, and in this re- 
spect the Admiralty would appear to have 
applied the old detective principle of setting a 
thief to catch a thief. The first of the new 
craft yet afloat is 150 ft. long, 17 ft. 
broad, and 9 ft. 6 in. deep; compound engines 


6 in. 


of the three-cylinder type, the high-pressure 
cylinder being 20 in. and the two low-pressure 

18 in. stroke, 
on light steel 
about 20 


cylinders 24 in. in diameter, 


the whole being supported 


columns. The speed is knots ; 


boiler pressure 125 Ibs. 
Eames aia einininmaocs 

According to Bradstreet’s the Bureau of Edu- 
cation is which 


considering the p< sition 





should be given to art and industrial educa- 
‘tion in schools and institutions of public 
| training, and will soon publish a report upon 
the subject. It is understood that the report 
will recommend the universal teaching in all 





Richardson’s Sliding-nut Spring Caliper. 
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public schools of the elements of industrial 


drawing as an essential part of any general 
system of education. 

~ >>. —— 

Pipe Couplings. 

Considerable trouble is encountered when 
putting up a system of piping to withstand 
high pressure, in obtaining joints which will 
not leak. 

In piping for refrigerating machines where 


ammonia and its gas is to be used, some engi- 





SLIDING-NUT CALIPER. 


neers tin the surfaces which come in contact, 
and solder them after being screwed together. 

By a recent patent, the pipes and couplings 
are tinned in the thread, and screwed together 
while the parts are heated sufficiently to melt 
the tin. 
tically a solid one. 

_ =: 
Hunter’s Friction-clutch Pulley and Cut- 
off Coupling. 


After being cooled, the joint is prac- 


The recent improvement in this clutch con- 
sists in providing two sets of tightening 
This 
makes the design more symmetical, the clutch 


screws and levers in place of one. 
more powerful, and balances the whole. 

A description of this clutch, as formerly 
made, appeared in the American MACHINIST 
of April 16, 1881, the 


being the same in this one, the only especial 


principle involved 


difference being the doubling of the screws 


C 


and levers. It is made for either light or 


heavy work, its strong holding power and the 


ease with which it is operated making it 
especially applicable for connecting and dis- 
connecting lines of shafting, water wheels, 
steam-engines or other heavy machinery. 

—— -<—>e—___— 


Distilling Coal and Shale. 


of December 4th J/ren, in 


discribing a twin retort for distilling coal and 


In its issue 
shale, says : 

** Coalfields yield enormous quantities of 
mineral similar to coal, but including so large 
a proportion of earthy matter as to render it 
unserviceable as fuel, though containing vola- 
tile carbonaceous matter generally insuffi- 
cient in quantity to pay for distillation by any 
process hitherto used. Throughout the col- 
liery districts there are enormous waste heaps 
which, like the slag tips of our blast-furnace 
works, are generally an imcumbrance to the 
proprietors. With the view of utilizing this 


waste, a twin retort has been devised by 


which large quantities of oils (benzoles, 


naphthas, etc.), tar, ammonia, and gas are 


obtained from the waste of cannel, shale and 


’ 


7 


coal, whilst the products so obtained are 
stated to be of much greater intrinsic value 
than those manufactured by the ordinary 
methods from best cannel, shale and coal at a 
high price. Although the retort is applied 
with excellent results to absolute waste, it is 
stated to be equally effective with ordinary 
cannel, coal and shale; and in the manufae- 
ture of gas for lighting and heating purposes 
to be superior to other machinery of the kind 
in use.”’ 
—->- . 


Seamless Boiler Sections. 


It is well known that the weakest portion 
of a boiler shell is in the riveted seams. 
Various schemes have been introduced from 
time to time to remedy this defect. 

Rolling plates long enough to reach entirely 
around the boiler dispensed with all but one 
row of longitudinal rivets. The practice of 
welding the ends of a circular plate was next 
tried. 

Now we learn that John Windle, Manches- 


ter, England, has designed a ‘* 


vertical ring 
plate mill,” which is being put to practical 
test by Daniel Adamson & Co., Hyde June- 
tion, near Manchester. This mill is expected 
to roll cireular weldless boiler plates, four feet 
wide and up to sixteen feet internal diameter, 
so that a boiler can be built up without either 
longitudinal welds or rivets. 
———- a 
English vs. American Locomotives. 


Invention characterizes 


the act of the Treasurer of the Colony of New 


London, England 


Zealand, in ordering locomotives from the 
United States, and in saying that ‘‘ American 
»locomotives are better than English,” as un- 
patriotic. The intervention of a few miles of 
salt water makes all the difference in the world 
in the matter of opinion. It is conceded here 
that this concession on the part of the Secre- 
tary is very creditable to him, because it was 
undoubtedly made in the performance of an 
unpleasant duty. The following, from the 


report of the Minister of Publie Works of 





UT-OFF COUPLING. 


New Zealand is also displeasing to our con 
temporary. This part of the report refers to 
a failure of English contractors to furnish loco- 
motives according to spe cifications : 


In the meantime, being disappointed in 
not receiving engines at the time 
they were expected, I was obliged to 
order others, and succeeded in making a 
contract with the celebrated Baldwin Com- 
pany, of Philadelphia, to supply twelve 
engines on the same specification as that 
sent to England in 1883. The order left 
New Zealand on December 6th, 1884, and we 
have had advices of the shipment of the whole 
number at New York by May Ist, 1885, 
namely, within five months from the time of 
the order leaving here; and a still more satis- 
factory part of the business is that they aw/ll 
he delive red for fully £400 per engine less than 
the English ones, 


these 


Invention is incredulous as to reported su 


periority of American locomotives, but ap- 


pends the following pertinent remark : 


That our British engineers will have to 
keep up to the requirements of the times, if 
they do not wish to be left behind in the race 
of competition, we have repeatedly pointed 
out of late, but we refuse to believe that they 
are so wanting in inventive genius and engi 
neering skill as to be so easily beaten by their 
American competitors, 
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ecient Pi wiles. 


In another column, under the above head- 
ing, a correspondent presents some pertinent 
remarks which suggest a somewhat wider ap- 
plication than is there indicated. 

The machinery establishment, for example, 
which, in bringing out a new machine, sedu- 
lously strives to keep its internal construction 
and methods of operation secret, is likely to 
find that while its competitors have not been 
and therefore 


kept in ignorance, the busiest, 


the most influential, portion of the mechani- 
cal public have overlooked its just claims to 
priority. In many cases it even be 
if there 


that the 


may 


hastily assumed, is any thought of 


piracy in the case, real originator is 
the pirate. 
Most of the 
cited by our correspondent, 
of the 


publicity given to the true authorship of the 


illustrations of the practice 


however, touch 
upon the other side question, The 


thing stolen, not only enables our corre- 
spondent, but thousands of other intelligent 
their 
minds, at least, when a borrowed production 
“Why, you stole this 


from So-and-So, didn’t you ?” 


mechanics to say instantly in own 


is presented to them : 


Knowledge of the true ownership of things 
so stolen thus becomes about the best pro- 
tection an unpatented design or device can 
is further attested by the fact 


that copyist-establishments and copyist-news- 


have, which 
papers are not usually entrusted by the public 


with a large share of either confidence or 
business. 

Another phase of this subject recurs in the 
experience of establishments who invent some 
but for use in their 
find 


damages by some 


appliance, not for sale, 


own work, and afterward themselves 
assailed with demands for 
borrower, who took the idea from their prae- 


tice, discovered that it was unprotected by 
patents, and forthwith decided to pose as an 
inventor. A railroad official, who sometimes 
contributes practical articles on mechanical 
subjects to the AMERICAN Macurnist, recently 
patented a device now in use on his road, 
mainly to forestall possible claims by ‘‘ me- 
chanical pirates,” for 


royalties based upon 


the use by his own road of his own inven- 


tion. 
=p 

In the discussion of the paper on pipe and pipe- 
this 
issue, the Baldwin, to the 
effect that American pipe fittings could not be 
sold in the South 
the first fittings 


threads, which appears elsewhere in 


remarks of Mr. 
American market because 
used there were of English 
make, and American fittings did not 
spond, has a wide application. It is a diffi- 
cult 
conditions in such countries, hence the ad- 


corre- 


matter to change existing mechanical 


vantage of being first in the market, in order, 
as far as possible, to give shape to these “con- 
it is essential to fur- 


ditions. Failing in this, 


nish exactly what the people want. In many 
instances manufacturers in this country have 


held, 


through a careful study of the wants of their 


built up, and valuable foreign trade 


customers; held it in spite of repeated efforts 
to dislodge them by manufacturers in other 
they 
made, rather than what customers desired. 


countries who proposed to sell what 


= <->: 

The commissioners for devising plans for 
putting the telegraph and other wires under- 
ground in New York City, say they have had 
over 100 models of plans submitted to them, 
and no end of advice in the matter. Perhaps 
the very multiplicity of plans offered hinders 
the selection. It is to be presumed the com- 
missioners could spend their time forthe next 
ten years in examining plans that may be 
But the citizens are 
ret to 


ri 
Db 


urged upon their notice. 
anxious that they shall adopt one, and 
work on the job. We wish we could see some 
reason for believing that they will do so. 
a =: = 
Tf not 
beauty of the pictures that adorn the daily 


much can be said of the artistic 
press, the rapidity with which the drawings 
are executed and the engravings got ready for 
Work is some- 
and the 
paper the 


the press is worthy of praise. 
times begun on the drawings at dark, 
illustrations appear in the next 


morning, and this when the subject is quite 
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an extensive one. One thing should be noted 
in reference to the appearance of these en- 
gravings, that is, that the speed of printing 
is so rapid, and the quality of the paper used 
such that the finest of cuts would not present 


anything like a satisfactory appearance. 


on a — 
A Supreme Court Decision That Affects 
Railroads. 


The Supreme Court in Ohio has rendered 
an important decision, to the effect that it is 
unlawful for railroad corporations to dis- 
criminate in favor of large shippers by giving 
them a rebate. The grounds upon which the 
decision was rendered were that such dis- 
crimination tended to create monopoly, and 
injure and destroy the business of small oper- 
ators, which was contrary to public policy. 
The decision is a righteous one, and we hope 
it will have its full effect. At the same time, 
we fear that ways will be found to evade the 
law. 

tailroad corporations generally find means 
to compass their desires, notwithstanding law 
and judicial decisions. Many manufacturers 
have found to their sorrow that unjust freight 
rates may ruin a business. It is satisfactory, 
however, to know 
turned in the 


that attention is being 
right direction, and eventually 
the failure of present laws to secure justice 
will lead to the enactment of those so stringent 
that even railroad corporations will not be able 
to find a way around them. 


—___—_.qpe—_—_—_ 


Talk of a New Department of the 
Government, 


There is talk of introducing a bill in the 
House of Representatives creating a new 
department of Government, to be known as 
the Department of Labor, the head of which 
shall be a Cabinet officer. A proposed feature 
is the requiring of sworn statements from em- 
ployers covering the wages paid by them, and 
It is 


possible that such a department might do use- 


the profit realized on capital invested. 
ful work, but the clause requiring the dis- 
closing of business affairs is too inquisitorial 
in its nature to' be tolerated in this country. 
Employes as well as employers would object 
to officious meddling of this kind. This 
clause will have to be eliminated before there 
is any prospect of the passage of the bill. 
= Po Re 


It is suggested by some shrewd business 
men that Pittsburgh may be building too 
much on natural gas; that with all her man- 
ufactories arranged for using this fuel, the 
failure of the supply some day will leave the 
city in the dark in more 
the other hand, it 


senses than one. On 
is believed by many that 
in the regions of cheap coal, gas will soon be 
made so cheaply as to come into general use 
in place of solid fuel, and that it will gradu- 
ally take the 
ply of the latter diminishes. 


place of natural gas, as the sup- 
It is to be hoped 
that this latter view of the case is the correct 


one. 





————_*a@e 


The occurrence of accidents at the aque- 
duct, to referred, 
seems to be increasing with somewhat fright- 
ful rapidity. 


which we have already 
under 
way at the same time in the country would 


A few such enterprises 


be as effective in reducing the population as a 
good-sized war. And this work is popularly 
supposed to be overlooked by New York City 
officials. A 


that done by Gen. 


comparison of this work with 
Newton at Hell Gate, with- 
out the loss of a single life, is suggestive of 
different methods of engineering work. 





2 ee 

The paper on ‘‘Standard Pipe and Pipe 
Threads,” by George M. Bond, which appears 
in this issue, has been revised for us by the 
author; it has not been published before in 
the revised form. 

alee <=> ed 

The Board of 

ye .. 


start an 


Education, of Lockport, 


have decided, and are taking steps, to 


evening school in the common 


branches, for persons whose time is taken up 


during the day, and it is proposed to include 


drafting among the branches taught. The 





| ay 
fe 


School building, two evenings weekly, for the 
common branches, and one for drafting and 
book-keeping. 

. — eee 


A recent improvement at the New Or- 
leans Exposition is maintaining steam com- 
munication with the buildings. The exhibits 
are not yet in position to a satisfactory extent. 


—_——-ao——— 
Room for Missionary Work. 


We believe there is opportunity for effect- 
ive missionary work among the miners and 
mine owners in this country. The record 
suffering from strikes and lock-outs is un- 
pleasant reading. It does not appear to the 
observer that all the differences arising could 
not be settled by arbitration as satisfactorily 
to all parties as they are now settled by strikes 
and lock-outs, and with the absence of suffer- 
ing, if not actual starvation, that now ensues. 
If humanitarians would expend some of their 
energy at home in helping to devise better 
means of settling labor disputes, much good 
might result. The coal mines are nearer to 
us than the South Sea Islands. 

——— +> —__ 

It is being remarked that electric-light en- 
gines on shipboard do not work regularly, 
because, in exhausting into the condenser, the 
‘compression upon which the electric-light 
engines greatly depend for their regulation is 
taken away.” It will be news to engine 
builders that they cannot furnish engines that 
will exhaust into the main condenser, or into 
an independent condensing apparatus, and 
regulate as closely as may be desired. The 
Pennsylvania Railroad Company use inde- 
pendent condensing apparatus with the elec- 
tric-light engines on their ferryboats, and 
there seems to be no trouble with their lights. 

a a 

The chief engineer of the Silver King 
Mining Company,in renewing his subscription, 
writes us from Arizona: 
numbers, 


‘* Don’t miss any 
else will be on the 
‘‘ war path” besides the Apaches. 
far from anybody that the American Ma- 
CHINIST-is the only means I have of knowing 
what’s going on. Sabe, Senor ?” 

—_ —— 


Literary N Notes. 


THE COST OF MAN {UFACT FACTURE AND THE AD- 
ministration of Workshops, Public and Private. 
By Captain Henry Metcalf, Ordnance Depart- 
ment, U.S. A. New York: John Wiley & Sons. 
The author of this work has treated his 

subject in a more comprehensive manner than 

has probably ever before been attempted. 

It will suffice in this respect to say that it 

would be difficult to conceive of anything 

pertinent that has been omitted. 
of clerks in connection with the system 
mapped out, are clearly defined, and fac-similes 
of cards and blanks are given. The author 
has had extended experience in large Govern- 
ment shops, and has evidently studied the 
needs of such institutions with great care and 
minuteness. Realizing, that the 
system he sets forth might be too cumber- 
some for ordinary private works he has ex- 
cepted certain parts of his work with special 

The style is pleas- 

ing, and the typographical appearance of the 

work excellent. We believe that it will be 
found to contain very valuable hints even to 
those who will not care to adopt the system as 

a whole. 


or somebody 
We are so 


The duties 


however, 


reference to such works. 


The price is $5.00. 
WORKSHOP RECEIPTS (FOURTH SERIES). BY 
G. Warnford Locke. E. & F. N. Spon, 35 Mur- 
ray street, New York. 


This book is a continuation of the series of 


books on this subject by Mr. Locke. The 
general headings of subjects treated in the 
present volume are: Waterproofing, Pack- 


ing and Storing, Leather Pol- 


ishes, Cooling, Pumps and Siphons, Desicea- 


Embalning, 


ting, Distilling, Emulsifying, Evaporating, 
Stereotyping, Book- 
binding, Straw-plait Matting and Basket 
Making, Musical Instruments, Clock and 
Watch Mending, and Photography. 


These 


Filtering, Percolation, 


subjects, in their various ramifica- 


tions are treated clearly and concisely, and 


& manner to furnish a large amount of 
use foe information. It is a book of about 


classes will meet for the present in the High | 500 pages, and sells for $2,00, 
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eG PIONS ap) 
(juES NSWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Livery question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials, nor loca- 
tion will be published. 








(1) ©. H. F., Wiconiseco, Pa., asks with 
reference to patching iron with copper: Does cop- 
per expand with heat? A.—All metals expand un- 
der heat. Copper expands about 50 percent. more 
than iron. 

(2) H.A.S., Charlotte, Me., asks: Howmuch 
oil ought a 5x7’ cylinder at 250 revolutions per 
minute to use, and what kind of oil? A.—Not to 
exceed one pint per day. Use some of the pre- 


pared cylinder oils which you will find in the 
market. 
(3) ©. K., Kalamazoo, Mich., asks: Will 


you give me areceipt for tinning brass castings? 
A.—Make a saturated solution of oxide of tin in 
potash lye, and add some tin shavings to the solu- 
tion. Keep the solution hot, and dip the castings, 
thoroughly cleansed, for a few seconds. 


(4) F. S. J., Waukesha, Wis., asks: 1. 
I have a boiler 18 feet long, 4 feet diameter, with 
36-inch tubes 4inches diameter. At what horse- 
power would it be rated? A.—We should 
about 50. 2. What should be the grate surface? 
A.—20 to 22 square feet. 3. How much below the 
boiler should the grate be? A.—We should make 
it 30inches. 4. How high should the chimney be ? 
A.—From 60 to 100 feet, the higher the better. 


say 


(5) J. M., Newark, N. J.,asks: 1. What in- 
fluence does an air chamber on the suction pipe of 
apump have? A.—It tends to keep the supply 
more regular, and avoids shock in starting and 
stopping the suction water column. 2. I have seen 
a pump with air chamber on the side opposite the 
suction connection. Does it do any good there? 
A.— Undoubtedly it does. It is, we think, better, 
however, to place it in suction pipe close to pump. 


(6) R. B. G., Rutland, Vt., asks: Is there 
a solution—except by logarithms—to the following 
problem, viz.: To raise 127 to its 2 37-100th power? 
A.—Reducing the exponent of 127 to an improper 
fraction, it reads 237-100; or, by algebraic state- 
ment, 


ms 
‘ 


or 
pts 


100 


“/ 127 
therefore, to obtain an arithmetical solution, 
evolve 127 to its 237th power, and extract the 100th 
root of the quantity thus obtained. 


(7) C. E. P., Louisville, Neb., writes: 1. 
What is the best time to empty a horizontal tubu- 
lar boiler for cleaning ; with steam on, or some 
time after fire is drawn? A.—In our opinion, some 
time after the fire is drawn. 2. Is black or West 
Virginia oil of any value as a scale solvent, and 
does it cause foaming? A.—We do not think it 
very often operates asa solvent of scale; it will 
sometimes insinuate itself between the scale and 
the iron, with the effect of causing the scale to 
fall off. Generally, used moderately, it will not 
cause foaming. With some kinds of water it might 
do so. 3. After water has passed the valves of a 
steam pump, willa pipe 4’ to &”’ larger than is 
-alculated make any difference in the working of 
the pump? A.—Generally speaking, the larger the 
pipes the easier the pump will work. Whether in- 
creasing the size of discharge pipe will make any 
material difference in the working of the pump, 
will depend upon the present size of pipe, its 
length, whether it is straight or has bends in it, the 
speed at which the pump is run, etc. 


(8) K. G. Mel.., Fort Bridger, Wy. T., asks: 
1. How to make lead joints in 5” cast-iron 
water-pipe. A.—Place the pipes in position upon 
blocks, so that the small end of each pipe is in the 
center of the large end of the next piece of pipe. 
Roll up a loose rope of tow, lap it around the 
small pipe and press snugly into the end of the 
large pipe. The object of the tow isto prevent the 
lead from running into the interior of the pipe. A 
roll of putty, or tempered clay, is pressed firmly 
around the opening between the small and large 
pipes, to keep the lead from running to waste. 
An opening is left in the clay at top of the pipe 
and melted lead is poured in, until the cavity 
between the tow and the putty is completely filled. 
Next, the putty is removed and the lead is caulked 
until the joint is water-tight Square-end steel 
tools are used for caulking, shaped like those used 
to drive splines out of pulleys and gears. The 
value of the joint depends upon the manner in 
which the lead is made to fill the space between 
the two pipes. When the lead cools, after being 
poured, it shrinks and leaves a space between the 
lead and the outer pipe. By ‘‘tamping ” or caulk- 
ing the lead, itis upset until every portion of the 
space between the pipes is completely filled. 2 


or 6’ 


What are the tools required in constructing water 
works on a farm, so as to bring water into all the 
buildings ? 
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the job can also be done by boring wooden logs 
with an auger, and using the bored logs for pipes. 
The better way is to use lead pipe, unless the 
chemicals contained in the water are such as to 
corrode lead, in which case tar or zinc-lined iron 
pipe should be used, and a steam-fitter’s tools are 
necessary. 


(9) A. C., Detroit, Mich., asks: 1. In fir- 

ing a rifle or cannon why does not the breech re- 
ceive the same impulse or blow as the ball? A. 
It In an engine fitted with V-slides, the 
fly-wheel running towards the cylinder, what 
would be likely to cause wear on the top gib to be 
more on one side of the V than on the other? A. 
—Improper lining up, or deviation from truth in 
fitting up some of the parts. 3. In changing from 
burning soft coalto burning hard, what changes 
will it be necessary to make? A.—Very likely not 
any. If your furnace burned soft coal satisfac- 
torily it will probably burn hard coal well if the 
height of chimney is sufficient to give good draft. 
4. What is the cause of inside pitting and corrod- 
ing in a boiler? A.—It is often very difficult to 
determine. Very likely it is something in the water 
you use. 5. What is it that causes the snapping 
in steam heaters in cold weather? A.—It 
from condensation of steam. 


(10) ©... E., 
of the repairs in a large job printing establish- 
ment, and have to make the ink rollers. They do 
not give satisfaction. Can you give me a good 
recipe for mixing and casting the same? A.—It 
does not pay printers to cast and recast their ink 
rollers, unless they are in very remote localities. 
Even then, it is better to buy the composition pre- 
pared ready for use, and needing no further manip- 
ulation than simply melting and pouring into the 
moulds, which should be greased previous to pour- 
ing. ‘ Improved roller composition ** may or- 
dered of any dealer in printers’ material. The 
principal ingredients of such composition are; 
glue, 11b.; molasses 1 pt : glycerine, 1 oz.,with slight 
additions of other unimportant ingredients, ac- 
cording to different makers’ formula. Air bubbles 
in the rolls is the greatest fault in home-made 
These may be avoided by pouring the com- 
position into the mould very slowly. The stream 
from the ladle should not be more than 14’ in di- 
ameter. By the above means, air-bubbles have a 
chance to rise to the surface, and are also pre- 
vented, to a great degree, from en- 
tangled in the melted composition, which is the 
chief cause of this trouble. 


does. 2 


comes 


—, writes: I have charge 


be 


rolls. 


becoming 
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Assortment large: prices low. Frasse & Co., 62 
Chatham st., N. Y. 

E. Merritt & Co, Brockton, Mass., established 
1859, only manufacturers of a tomplete line of Tack 
and Nail Machinery. Send for circulars. 

Files recut without drawing temper, about one 
half usual prices; samples recut free; prices on 
application. The Acme Co, Collinsville, Conn 


$2.50; “Me 


Books for 


$4. 


“Complete Practical Machinist, 
chanical Drawing Self-Taught ;” 
workmen. 


Kellam’s Pressure Regulator—used in heating 
system of 11-story building, Madison ave., N. Y., 
saved, last season, $2,000 over previous season. 
Hine & Robertson, 12 Cortlandt street, New York. 


Joshua Rose, Box 3306, New Yerk City. | 














Racine, Wis., wants bids for water-works 


struction. 


con- 


J, P. Witherow is making preparations to erect 
boiler works at New Castile, Pa 


C.J. Cobleigh, piano case manufacturer, Leom- 
inster, Mass., is enlarging his factory. 


The Struthers furnace, Youngstown, Ohio, has 
been fired up after being idle two years 


The Cambria Iron Company, Cambria, Pa, has 
bought the Mahoning Coke Works at Dunbar for 
$35,000. 


The Forest Paper Company, Yarmouth, Me., are 
making extensive improvementsin and about their 
mills. 


The Pinkerton Works, Green Island, Mich., are 
building a large cupola for the Fuller & Warren 
Company. 


Joseph Smith, 466 W. 25d st., will erect a 3-story 
ladder factory at 50th street and Twelfth avenne, 
New York G. B. Pitham, architect. 


Beadleston & Woerz will erect a four-story en 
gine and boiler-house at 10th near Washington st. 
A. Pfund & Son, architects. 


The Michigan Iron Works Light and Power Com- 
pany property, Grand Rapids, Mich., is to be sold 
December 20, by W. R. Shelby, assignee 


The New York Wor/d is about to put in a six 
horse-power engine, made by Jones & Hitchings, 
Portland, Me., who report business as good. 


The Shamokin Hosiery and Woolen Goods Man 
ufacturing Company, Shamokin, Pa., will soon be 
started up by Owen Morgan & Co., of that place. 


Rowell & Johnson, Clinton, Me., have contracted 
to make pill-boxes fora New York firm, and are 
now enlarging their wood-turning establishment 


The Windsor Foundry Company, Windsor, N. 8., 
have perfected arrangements with the American 
Ship Windlass Company, of Providence, R. 1., to 
manufacture their windlasses and capstans for the 
Dominion of Canada.—/ndustrial Journal. 


The Bowdoin Paper Manufacturing Company, of 
Lisbon Falls. Me., will erect a large mill early the 
coming year. The capital invested reaches nearly 
$1,000,000, and the town willexempt the company 
from taxation for 10 years.— Boston 
Bulletin. 


Commercial 


The Norway Water Supply Company, Norway, 
Me., have closed a contract with Henry R. Worth 
ington, of Boston, and it expected the new 
works will all be complete by next fall. The water 
Pike’s Hill.—Jn- 


is 


is to be forcedinto areservoir on 
dustrial Journal 


Foster & Sons, St John, N. B., are doing a large 
in the manufacture of cut nails, tacks, 
brads and shoe nails. They cut up a thousand tons 
of iron, steel and other metals yearly into their 


business 


specialties, and employ a Jarge number of bands. 
Industrial Journal, 


A tract of land adjoining the North Pennsylvania 
Railroad at Quakertown, Pa., has been purchased 
by Messrs. Haigh & Brother, of England, for the 
erection of a large woolen mill. Building opera 
tions will begin next spring. It is estimated that 
over 100 hands will be given employment. 


The 
of capital are seriously considering the project of 
constructing a marine railway at the shipyard of 
Hon. Wm. Rogers, Bath. Me., capable of holding 
the largest ships. A representative from Boston 
was in Bath recently to look at the proposed loca 
tion. 


jath Independent saysthat Boston sentlemen 


The Hall Steam Pump Company, 91 
New York, has issued an illustrated 
their duplex steam pumps and pumping machin 
ery. In full description of their 
pumps, which are made for all purposes, the cata 
logue contains useful information 


Liberty st., 
catalogue of 


addition to a 


for engineers 


and others. 


It is expected that the new steel cruisers Boston 
and Atlanta will be ready to receive their officers 


and crews about the first of March next, and that 
the cruiser Chicago launched at Chester, Pa, 
about the third of December, will hardly be 


ready for sea service before the end of next year. 
— Maritime Journal 
The 


mings, 


Calumet Iron and Steel Company at Cum 


ctt.. in the suburbs of ¢ hicago, announce 


| that the nail plate mill and factory will start up at 


Locomotive Engine Running and Management. | 


Gives full directions about 
handling and repairing locomotives; instructs how 
to design valve gear and set valves; Westinghouse 
air brake explained by aid of engravings. Price, $2. 
For sale by National Car Builder, 187 Dearborn st., 
Chicago, Ill 

Every young man who aspires to be either a me- 
chanic, merchant, or manufacturer, owes it to 
himself that he become thoroughly familiar with 
the writings of Chordal. Jobn Wiley & Sons, 15 As 


tor Place, N. Y., have issued a new and enlarged 
12 mo edition of “ Extracts from Chordal’s Let 
ters.’ Handsomely bound in cloth, with over 50 


illustrations. Price, $2. Discount of 25 per cent 


A,—A plumber’s outfit is the best, but | on orders for five or more copies. 


once, and men in need of work should apply to the 
superintendent. The works have been idle since 
June 1, the men insisting on a 2l-cent rate and the 
company refusing to pay but 17. 


James Brandon, 233 Tenth avenue, New York, has 
issued a 17-page catalogue of his piston-packing 
ring, wnich was illustrated not long since in the 


AMERICAN MACHINIST, Outside of the reference to 


| the particular ring of his invention, there is much 


| equilibrium line on valves, 


that will be interesting in relation to the pressure 
on packing-rings, including a 


interesting paper, 


reprint of very 


Professor Robinson, on the 


a 
by 
rhe catalogue is illus- 
trated 


According to the Sanitary Engineer, a syndicate 
of capitalists have bought the Hayes foundry at 
Buffalo, N. Y., and will go into the manufacture of 
cast-iron water-pipe on a large scale. Surveys are 
being made for water-works at Little Falls, N. Y.; 
and Beverly, Mass., will build 
pumping station inthe spring. 


a reservoir and 


City Engineer Sproatt has submitted to the City 
Council of Toronto, Ont., a report on widening and 
straightening the River Don, including repair or re. 
construction of bridges. 
clusive of land, is $196,350, 


His estimate of cost, ex- 
Some of the items are: 


354,000 cubic yards of excavation, at $53,100; 
piling, etc., $28,800; raising flats, $61,000; two 


bridges, $42,000.— Sanitary Engineer. 

According to a press dispatch, a co-operative 
nail company, with a capital stock of $100,000, all 
of which has been subscribed, has been organized 
by a number of striking nailers and hardware deal- 
ers in Pittsburg, Pa. The charter for the company 
Was procured last week. Five acres of ground have 
been given to them at Homestead, and it 
intention to erect a factory at once. 


is their 


The Volker & Felthousen Mfg. Co., Buffalo, N.Y., 
write us: *‘ We note in your last that ‘this 
company has been organized to succeed E. G. Felt 
housen in his specialties.’ This an error. This 
company Was organized for the purpose of manu 
facturing duplex steam pumps. Mr. E. G. Felthou- 
senis a stockholder, but still continues 
cialty business on his own account. 


Issue 


is 


his spe- 


The Indurated Fiber Company, of Lockport, N.Y. 
recently incorporated with a capital of $30,000, have 
commenced the erection of a plant at Lockport, for 
the manufacture of pails, dishes, ete, from wood 
pulp, under license granted by the parent company 
at Portland, Me. Jesse Peterson is president, and 
H. G. Cordley secretary and treasurer. They ex- 
pect to be ready for business by March, 1886. 
Bradstreet’s. 
The Cowles Electric Smelting and Aluminum 
Company, of Cleveland, Ohio, has broken ground 
for the erection of buildings, 200 x 100 feet, at Lock 
port, N. Y., for the manufacture of aluminum and 
bronze. It is stated to be their intention to use 
twelve dynamos, of 125 horse-power each. They 
will probably employ about seventy-five hands, and 
expect to commence operations in the early spring. 

Bradstreet’ s. 


G A. Gray, Jr. & Co., Cincinnati, O., write us 
that since they have issued their new reduced price- 
list of 17-inch and 20-inch lathes, and 24-inch and 30- 
inch planers, they have had a large increase of 
orders, and have found it necessary to increase 
their plant and run at night. They have put in for 
their own use one Gray planer, one Hendey shaper, 
one Lodge shaper, two Gray 17-inch lathes, one 
Universal Radial Drill Company’s radial drill, and 
one Gould & Eberhardt automatic gear-cutter. 

A recent Pittsburgh dispatch says: ‘Ten per 
cent. additional of the syndicate coke ovens in the 
Connellsville region have been fired up, making 90 


per cent. of the total number now in blast, 
against 50 per cent. afew months ago. The coke 
trade is now better than it has been for years. 


Both the syndicate and independent operators re 
port a largely increased output during the past 
month. There is not an idle workman in the re- 
gion, and allthe indications point to prosperity. 
rhe improvement is a direct result of the activity 
in the iron and steel industries.” 


Uniontown, Pa., having secured the Columbia 
[ron and Steel Works and the works of the Penn- 
sylvania Construction Company, by donating the 
land and taking $60,000 of the $400,000 capital 


stock, work is to go forward in establishing 
the industries E. M. Butz, one of the stock 
holders, came up with four engineers from 


Pittsburgh, and the ground is being staked out for 
the erection of the construction shops. The ma 
chinery of this company is now within the Peniten 
tiary walls, but, under the new law regarding con. 
vict labor, they must seek new quarters by January 
1.— Boston Commercial Bulletin. 


Brooklyn, N. Y 
works 


,» proposes to extend her water 
The engineer in charge thus speaks of the 
proposed pumping engines at Millburn station: 
“Considering that the suction will be about fifteen 
15.0) feet asa maximum, and generally not more 
than thirteen (13.0), and that the total lift or differ- 
ence between water surfaces will not exceed forty- 
five (450) feet, it is proposed to adopt horizontal 
compound engines, so connected that each engine 
may be worked quite independently of the others. 
There will be three horizontal engines alike in their 
dimensions, arrangements and details in every re- 
to work two double 
acting plunger pumps having a delivery capacity 
for regular daily work of ten million U. 8. gallons 
per twenty-four (24) hours, when the engine is mak 
ing thirty-four revolutions per minute. The general 
description and specifications of these engines 
have been completed by Mr. Chas.W. Copeland. Es 
timating the additional supply to be obtained at 20,- 
000,000 there would be always one engine for reserve, 
besides the large margin allowed for the increase 
in speed beyond the low limit prescribed. The 
engine and boiler-house will have ample capacity 


spect; and each engine is 


for six engines of the above description, of which 
only three will now be erected and a small inde 
pendent one of four-million capacity for the Mill 








burn pond, and the remaining space will be used 
for machine shops, carpenter and blacksmith shops 
ete.”’ 


10 


The Brown & Sharpe Mfg. Co., Providence, R. I., 
have recently made a reduction in the prices “ 
their Universal Milling Machines. 


ape 


Machinists’ Supplies and Iron. 


New York, Dec. 16, 1885. 

\ stronger feeling has been developed 
market, 
was during the past wee 

Iron-In American pig, 
increasing Prices for future delivery 
not been settled, but itis probable that they will be 
advanced. Forge irons arescarce. Standard Lehigh 
and North River, 
tidewater 
for Grey Forge at furnace. 

Seotch Pig—No quotable change, 
firmly held. We quote Coltness, $19.50 to $20; 
Glengarnock, $18.50 to $19 to arrive: Gartsherrie, 
$19 to $19.50; Summerlee, $19 to $19.50; Eglinton, 
$17.50 to $18; Langloan, $19.50, and Dalmellington, 
$18.25 

Lead —The market is a shade firmer, 
spot, $4.60 for January deliveries 

Copper—Moderate demand ; or hgepey firmly held. 
Lake, 1114c.; other brands at 10Ke. to 105¢c. 


and supplies 


at 


Tin—Market firmer. Jobbing lots, Banca, 21sec. ; 
Straits and Malacca, 21c cash 

Spelter—Light and dull. Refined, 53¢c. to 6c, | 

Antimony—Hallett’s, 8%c.; Cookson’s, 9.45e. to 


9.50¢. 
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** Situation and Hel, 
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make a line. 
than Wednesday morning for the ensuing week’ s issue. 


About seven words 


in the | 
but there has been less activity than there 


” production seems to be | 
have | 


$18 to $18.50 for 1 X Foundry at | 
: $16 to $17 for No. 2; and $14.50 to $15.50 | 


$4.80 for | 
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Copy should be sent to reach us not later | 
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| CHANDLER & FARQUHAR, 


GEAR 177 & 179 Washington Street, 


BOSTON, MASS. 


Of all kinds in Stock and 
Made to Order. 


Estimates Furnished for Mode! 
or Light Machine Work. 


Tools and Supplies for Machinis‘ 
and Manufacturers. 


te" Send fe r Catalogue B. 





| 





WATER WORKS, 
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THE DEANE STEAM PUMP C0., HOLYOKE, MASS. 


AND 


STEAM PUMPONG 


MACHINERY. 






BUILD 


ENGINES 


Send for Catalogue No. 18. 





1Q UPRICHT 
EY CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
sential in a first- 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 





Established 






1832. 


any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 





~ Wanted— 
in mining, milling, engine and railroad work ; 
erences. Address, Energy, AM. MACHINIST. 

Wanted — Foremap for boiler and plate-iron 
works: one that is correct in his work and ability 
to govern men; reference required. Address, J., 
Am. MACHINIST. 

Wanted—Position as superintendent, by practical 
mechanic and designer; experienced in managing 


ref 


men, and familiar with hoisting machinery, steam- , 
engines and tool building generally. J.C. E., Am. 


MACHINIST Office. 
Wanted—A mechanical draftsman who has had 
experience on machine tools and punching presses. 


Address, stating age, experience and oulery ex- 
pected, Ferracute Machine Co , Bridgeton, N. J. 


Wanted—By young man of good, sober character, 
A situation as fireman ; will work first four months 
for jnst enough to pay ‘board. Address, Geo. Baker, 
Box 75, Weldon, Ill. 

Wanted—By practical mechanic, designer and 
draftsman, position as supt. or foreman of machine 
works ; have had large experience handling men 
and syste matizing work; best reference given ; 
corresp’ce solicited. Address Box in6, Waterbury,Ct. 

First-class superintendent wanted to take full 
charge of a manufactory of light machinery and 
small hardware ; must be good designer and drafts- 
man, know how to handle men and make work 
cheap; state salary expected, age, experience, 
with reference. Address, Business, AM. MACHINIST. 





a MISCELLANEOUS WANTS #® 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


The Cyclone 


Crescent Mfg. Co., Cleveland, Ohio. 


Comb-Grailing Machine wanted by Zylonite Comb 
and Brush Co., Adams, Mass. 

Light mach’y of all kinds built at short notice. Pen- 
nington & Mills,8 Dey st., Jersey City Heights, N.J. 

Machine shop with small expense wants patented 
article to build. H.'S.Phillips & Co., Burlington, N.J 

Wanted—A 4H.P. second-hand gas engine. Ad- 
dress, stating full particulars, H. G. T, Am. 
MACHINIST Office. 

For sale, at half price, three dunning boilers ; been 
used one winter. Address, Windsor Hotel, Trenton, 


To make room for larger tool, will sell cheap, for 
cash, a planer 42/’x42’x12’, in good order. Address. 
P. O. Box 2085, Bridgeport, Conn. 

Special mch’s. for any kind of mfg. designed to 
order. Also plain and autom’c eng’s. Send for cir- 
cular and refs. Weston & Smith, Syracuse,N. Y. 


For Sale—Exclusive right of patented metaliic 
barrow ; granted Oct. 21, 1884. Apply to A. M. De 
Gray. 396 Tonnelly avenue, Jersey City Heights, 
N. J. Noagents. 


Wanted—To lease for a term of years, a machine 
shop and foundry in one of the best towns in 
Northern Indiana ; patterns and build- 
ing in good repair; well located for business. Ad- 
dress, A. J. Ross, Wabash, Ind. 

For Sale—The steam-engine and machine works 
of the late William Munzer, including drawings, 
patterns and tools for building Corliss and Baxter 
engines, brewer's machinery and machinery gener- 
ally; also, long lease of premises 204-210 East 43d 
street, New York. Inquire of L. V. Conover, ad- 
ministrator, 336 East 29th street, N. Y 


Rubber Goods Especially to Order, 


Sewing 


machinery, 





Fine andvaccurate work for Mechanical purposes. 
Machine and Electric Light articles. Bicycle Tiree, Bottle Stop- 
ers, Seamless Tubing, Pine Moulded Boiler Gasketaand Steam 
i *ipe Rings that rever melt or blow out, Extra quality Sheet 
Packings, Pump Vatves, Pure Anti-Thill Rattlers, etc. Esti- 
mates tor cost of new articles, including moulds when desired. 


THE HARTFORD RUBBER WORKS, 


HARTFORD, CONN, 


-F ‘oremanship of foundry ; experienced | 


Steam Flue Cleaner has no equal. 








BROWN HAMME 


STRIKES A BLOW WITH 


DOUBLE THE VELOCITY That it Raises the Hammer. 


THE: eR 


a A NEW MOVEMENT! SEND FOR DESCRIPTION. 
|KNOWLTON MFG. CO., King St., Rockford, Il 












Combine valuable feat- 
ures offered by no other 
tool. In range of opening; 
advantage of self-adjusting 
jaw worked by a single 
screw; graduated base, etc. Parts 
interchangeable. Chuc ks guaran 
teed. Sold by the trade, Send 
for Catalogue. 


MELVIN STEPHENS, Prop’ t, 


acre 
UPRIGHT HAMMER 


| Has no Shaky 
| WOODEN HELVE. 
noprinss of Best 
ber. 


yy TRUE AND 
ELASTIC. 


Most practical and 
economical hammer 
made. 

Will reduce expenses 
of any shop. Send for 
description. 
BEAUDRY & 

CUNNINGHAM, 
BOSTON,MASS. 


PATENT 
OLICITORS 


SEBASTIAN, 
MAY & COMPANY’S 
Improved Screw Cutting 


Foot or Power Lathes 


Self- Adjusting. 















ELLSWORTH 
& YANTIS, 
816FS8St., Washington, D.C. 
Send for Circular. 








of Lathes, Drill 


Catalogue 
Presses and Machinists’ Tools 
and Supplies mailed on appli. 


cation. Lathes on Trial. 
167 W. Second St., Cincinnati,O 














ANNOUNCEMENT ! 


- > 
We have just issued a new and very complete Illus- 
trated Catalogue, which we 
our patrons and others on application. 


KNOWLES STEAM PUMP WORKS, 


93 Liberty Street, New York, 
44 Washington Street, 


will be pleased to mail to 


Boston. 














GUILD & nl lealaaine 
BROOKLYN, N. Y. 


STEAM PUMPS, 
VACUUM PUMPS, 
AIR’ COMPRESSORS. 
CATALOGUE. 


SEN I> FOR 





Metal Valve Pump. 








THE M. T. DAVIDSON IMPROVED STEAM PUMP 
eae eb Dovioson Steam Pump Company. 


Ww: na eo B E S dt PU M P MADE FOR ALL 


SITUATIONS. 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
51 OLIVER STREET, BOSTON, MASS. 












NEW ENGLAND OFFICE, 


= Building Felt, 
Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Desc riptive Price Lists Free. 


H. W. JOHNS M’F'G CO., 87 MAIDEN LANE, N. Y, 
175 Randolph St., Chicago; 170 N. 4th St., Philadelphia 





DELAMATER DUPLEX STEAM PUMPS, 


FOR ALL KINDS OF SERVICE, 





veiniperinsinl WHEEL TOOL CRINDER. 
~ SPRINGFIELD 
GLUE & EMERY 
WHEEL CO., 
Springfield, Mass 


Four Sizes 







Guaranteed 
Satisfactory 








| - 
MANUFACTURED BY 










Write 
for Cc. H. DELAMATER & CO., 
Me ae Delamater Tron Works) 16 Cortlandt St., N.Y. 





Circular. 


MCGRAWS' PATENT ADJUSTABLE TUBE ROLLER EXPANDER, 


Expands 
from 3 to 
4 differ, 
ent sized 
tubes. 
Send for 
for circu- 
lar. 


Street, Oswego, New York. 


Pat. Sept. 
25, 1883. 





Water runs on wheel and 
prevents beating. 





J. H. MCGRAW, 187 West Eighth 








251 pages, 6 plates, 58 illustrations, 8 vo, cloth. $5.00. 


TREATISE ON 


VALVE-CEARS 


WITH SPECIAL CONSIDERATION OF THE 


LINK-MOTIONS OF LOCOMOTIVE ENGINES, 


BY DR.GUSTAV ZEUNER. 
Translated from the fourth German edition, 
PROF. J. F. KLEIN. 


E.& F.N. SPON,35 Murray St.,New York, > 


id 


HARLES MiURRAY=<- 


J ENGRAVER on WOOD Vi 
SS Al 
| PORTABLE 














ANN’ ST.*%% NEW YORK: 
FORGES. 1 


st 
T. He 
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CORTLANDT STREET. NEW YORK. 





Durable, light, 
low-priced. 





9° 
a 





THE HENDEY MACHINE COMP'’Y, 
TORRINGTON, CONN. 


MANUFACTURERS OF 


[ron and Brass Working Machinery 


CATALOGUES SEN 













iT UPON APPLICATION. 


00's 2 90” 


5’ PLANER. 


BETTS MACHINE CO., WILMINGTON, DEL., 
First-Class Machine Tools, 


FOR RAILWAY AND MACHINE SHOPS. 
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NICHOLSON FILE COoO., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


*€ Nicholson File Co’s” Files and Rasps, ** Double Ender’? Saw Files, ‘Slim ” Saw_Files- 
** Racer’? Horse Rasps, Handled Rifflers, Machinists* Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R.1., U.S.A. 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 











Cc. W. LE 


South 


COUNT, 


Norwalk, Conn. 


REDUCED PRICE OF LE COUNT’S 
s HEAVY STEELDOG 2a 


SHAFTING, 
PuLLeys, 













2 No. Inch. Price ~<a! 
=. 1 3-8 + 4 . co 
HANCERS POSER gyibk g 
* «en 4 4 tm = 
et = ; 3 
BROWN’S FRICTION CLUTCH. - L 1.3 0 a 
sacrintiial - z lied : 
SEND For ILLusTRATED Price List AND Discount <= ae > ; = 
SHEET. fe Leds ccc 10 . 
A. & F. BROWN, ;.2- N.Y er free tenet bE a 
s ‘ . e l 21 1.465 59 & 
9 PLACE. sae : 1 3 1.60 o™e & Se 
Te 25 le31e aR ee 
IW.COLBURN & Cop? FSi eh eb an ere wae am 
FITCHBURG, MASS.) @ uy SR ae AS 19....6 3.3 s25 
Em leo MAIN Stat = Eullatorid omen E32 F GS 
>"/ ARC 4° INCANDESCENT RSs Ce SR 


LIGHTING 
AND PLATING 


of abe A ST 
IVING 


PRICES / 


MACHINES. 


One Small Set of 8—by 1-4 inches to 20 inch wawanay 
,; One Set of 12—by 1-4 in. to 2 in .continued by 1-3 in, to 4 in. 


NEWARK, N. J. 


—_ 











SLOAN, CHACE & CO., 


289 to 293 Washington Strect, 





OVER 70,000 IN USE. 
Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR C0. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 

















THE NEW “GRESHAM” PATENT 


Automatic Re-starting Injector. 


An 





A most remarkable Boiler Feeder, which has just 
taken the first premium at the Inventors’ Exhibition in 
England. May be used as a Lifter or a Non-lifter. Re- 
starts immediately without any manipulation whatso- 
ever after interruption of feed from any cause. The 
most effective Injector ever placed on the market, for 
stationary or portable boilers. Reliable and Cheap 


Sole Representatives in the United States and Canada, 


NATHAN MANUFACTURING CO., 


Nos. 92 and 94 Liberty Street, 
NEW YORK. 


If You Want the Best STEAM PUMP 


For Mining, Railroad or Steamboat use, Paper Mill, 
Chemica: or Gas W orks, Tannery, Brewery or Sugar 
Refinery, Drainage Quarries, Cellars or Plantations, 
iam | or Hydraulic Mining, Sinking Founda. 
tions Cofter Dam, Sewer, Well Sinking and other 
Contractors’ W ork. or Raising W ater for any 
kind of Manufacturingor Fire Purpose, write 
for an illustrated descriptive book on the New 
® Pulsometer, containing greatly reduce: 
rices, hundreds of testimonials, ete. Mailed 
ree. Prices 100 per cent. lower than others 
Every Pump tested before shipment and 
varanteed as represented, Economy and 
= “fficiency Unequaled. Pulsometer stem 
Pump Co., 88 John St., N.Y. See prices next issue of this paper 


WES T’s 


Moulders’ Text-Book: 


BEING PART II. OF 
AMERICAN FOUNDRY PRACTICE. 
PRESENTING 
Best Methods and Original Rules for 
Obtaining Good, Sound, Clean Castings; 













FOR SALE AT A BARGAIN. 


A well established and good paying machine shop 
and foundry, including aa lg lots, machiner 
and stock, situated in Leadville, Col. The busi- 
ness will be carried on until sold, thus at once 
giving a profitable trade to the purchaser. Address, 
A. FALKENAU, 
Care of Dickson Mfg. Co., 
Scranton, Pa, 
Only reason for selling, iJl health. 


ge Pe 
Cones? POND ENGINEERING CO. S*,fou's 


Solicited. 
a 2 


Sat Sutin Di 



















and Giving Detailed Description for 
Making Moulds Requiring Skill and 
Adapted to rapid work with smali Experience, Also containing a Practi- 


= drills. Its extreme_sensitiveness 


cal Treatise upon the construction of 
prevents clogging and breakage of 


Cranes and Cupolas, and the Melting of 


drills. Has a swinging table with gron and Scrap Steel in Iron Foundries, 
attachment for center drilling P 

Instantly adjustable to different —sY 

lengths of work. Over 200 already THOMAS D. WEST, 


in use. Send for Circular. 


DWIGHT SLATE, 
Hartford, Conn. 


PRACTICAL IRON MOULDER AND FOt NDRY FOREMAN 
i2mo. Cloth, $2.50. 


Fully Illustrated, and with Complete Index. 


te de LH HA 


JOHN WILEY & SONS, 15 Astor Pl., NEW YORK. 
Will be mailed, prepaid, on receipt of the price. 


HE DUPLEX INJECTOR 
THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out of 
erder. Will lift water 25 
feet. Always delivers 
water hot to the boiler. 
Will start when it is hot. 
2 Will feed water through 
a heater. Manufactured 
and for sale by 
JAMES JENKS & CO., 
Detroit, Mich. 








DEAN BROS’ 
STEAM PUMP WORKS, 
INDIANAPOLIS, IND. 


BOller Feeders, Fire Pumps, 
Pumping Machinery for ali pure 








poses. 
Send for Catalogue, 





5 : te ee L . 
i Te 


48,50,52 & 54 





24 and 26 Wes. Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 
North Adams, Mass. 





FRICTION 











| BUILDERS OF 
“WATCH, = MANUFACTURERS OF 

Spat aL INTRICATE MECHANICAL INSTRUMENTS. 
MACHINERY. — F8Miarns FOR ™ ABOVE “’ BUSINESS 














ILALL 


DUPLEX PISTON PUMP 


| Simple, 
Durable, 
Efficient. 


HALL STEAM PUMP CO., 


91 LIBERTY ST., NEW YORK. 














WHITE'S FLEXIBLE METALLIC FILLET. | 


For Pattern Makers’ and Architects’ Use. | 


n 







Can be applied quickly. and is sure to give 
satisfaction. Sizes,%4tolinch. Send for sample. 


Howard White, 44 N. 4th St., Philadelphia, Pa. 














GRINDING 


Important Practical: Shee | ee 
AND SCIENTIFIC BOOKS, fn. AM oo 


BEMROSE.—FRET-CUTTING 
CARVING: With 53 Practical Illustrations, 4to ....3 00 
BEMROSE.—MANUAL OF BUHL-WORK AND MAR 
QUETRY: With Practical Instructions, and 9 Designs: 
MEDS sc usab 0A Wa GANAS DS oie dancs COE Geb eds CUadeecad ens cased CeIn 
BEMROSE. —-MANUAL OF WOOD CARVING: With 
Practical Illustrations, for Learners of the Art, and 128 
illustrations, 4to........... Te mee tee 
BOOTH.—MARBLE WORKERS’ MANUAL, 12mo.4#1 50 
BUCKMASTER.—ELEMENTS OF MECHANICAL 
PHYSICS; Tlnstrated, lOm0.......0.0-cccscccesees cl OO 
BULLOCK.—THE AMERICAN COTTAGE BUILDER, 
A Series of Designs, Plans and Specifications, from #200 
to $20,000, for Homes for the People; together with 
Warming, Ventilation, Drainage, Painting and Land 
scape Gardening: Illustrated by 75 Engravings, 8vo. 
COR ORO HS Oeds Be ecereRenencscuceeeansceEcetecesceeseccusns BS 50 
BULLOCK —THE RUDIMENTS OF ARCHITECTURE 
AND BUILDING, FOR THE USE OF ARCHITECTS, 
BUILDERS, ETC.: Illustrated by 250 Engravings. Svo. 
BOUGH.—PRACTICAL RULES FOR PROPORTIONS 
OF MODERN ENGINES AND BOILERS, FOR LAND 
AND MARINE PURPOSES: 12mo.............. i) 
BYRNE.—HAND-BOOK FOR THE ARTISAN, ME 
CHANIC AND ENGINEER: Comprising the Grinding 
and Sharpening of Cutting Tools, Abrasive Processes 
Lapidary Work, Gem and Glass Engraving, Varnishing 
and Lacquering, Apparatus, Materials and Processes for 
Grinding, Polishing, etc. 185 illustrations, 8vo #5 00 


TAKES EMERY ABSENCE OF 
BENCH ORDI 


NARILY 


WHEEL TO 12 
IN. IN DIAM 
ETER 


USED, 





34’’ ARBOR, 


‘SseyT ‘Wosog “1g LSLMUE OF pUe gE 












‘ANVdIWOO 3NOLS NOIN 











7 ———— BUFFALO 


| Portable F orges, 


The Lightest, Strongest 


cer” The above, or any of our Books, sent by mail. 
JTree of postage, at the publication prices, to any address 


in the world. Most Durable, Kasiest 
Working, and in every way 
ce” Our large Catalogue, 96 pages, 8vo, and our THE BES 


the whole 
every branch of Science applied to the Arts, sent free, 
and free of postage, to any one in any part of the 
World, whe will furnish his address. 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOESELLERS and IMPORTERS, 
810 Walnut Street, 


Philadelphia, Pa., U.S.A. 


other Catalogues and Circulars, covering 


Portable Forge Made, 


> Bullalo Forge Co., 
- BUFFALO, N. Y. 


WORTHINGTON 
INDEPENDENT 
CONDENSER. 


Henry R. Worthington, 


NEW YORK. 


Boston, Pittsburgh, Chieago, Cincinnati, 
Cleveland, St. Louis, San Franeiseco. 








The BERRYMAN Patent 


FEED WATER 
eater & Purifier, 


MANUFACTURED BY 
I. B. Davis & Son, Hartford, Conn. 


This heater has been in constant use 
over ten years. None have ever re- 
quired repairs. Gives the highest re- 
sults attainable by the use of exhaust 
j=. steam. 


wy rary 


7 










La _ BENJ. F. KELLEY, Agent, 53° 
USB Of LIBERTY ST., NEW YORK. g! 

. Philadelphia Office: n 
JAMES BERRYMAN, 125 N, Fourth St. 
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ONEIDA STEAM ENGINE & FOUNDRY CO., ONEIDA, N. Y. 
= Manufacturers of Westcott’s Patent Chucks. 





Nos. 3 and 4 Little Giant Improved. 
No. 3, Diameter 6 in...... Holding 0 to 1% in. 
<i a ee ci teinnt ” Oto2 * 








VAN DUZEN’S 


wort cooasen ION Planers 2 Shapers. 


Takes out allmud and 


scale-forming properties SUPERIOR DESIGN AND WORKMANSHIP. 
from the water of Steam 


Boilers, keeping it clean a 

and free from all impur- ROCHESTER MACHINE TOL WORKS Lim, 

ities. Send for circular. ] 
Manufactured by 


E.W. Van Duzen, Cincinnati, 0. ROCHESTER, N. Y. 


PATENT FLEXIBLE BACK HACK SAW |: 


For Machinists’ Use. 


Made of best band Steel. The teeth only are 
hardened by an entirely new process, the back 
remaining soft and flexible. Warranted not 
break, Send for sample and circular. En- 
dorsed by The Pratt & Whitney Co., Joop 
peaney. a Jr., Supt. Motive Power, N. Y., N. 
R, and others. 


HE NR Y G. THOMPSON & SONS, 
New Haven, Conn. | 51 Leonard St., N. Y. 




















atent Binder 


-—FOR— 


AMERICAN MACHINIST, 


to hold 52issues. Price $1 each, by mail or ex- 
press to any part of the United States. Also 
rT 3) to be applied by book- 
COVER binders for perma- 
nently binding any volume. Same price. 


American Machinist Pub’g Co., rs 


96 FULTON STREET, NEW YORK. New “cating Manf’g Co. 
: NEW HAVEN, CONN. 


The Almond Coupling. 

A new quarter turn IRON -WORKING MACHINERY. 
motion to replace 
quarter turn belts and 15 years’ experience, 4 years’ in 
bevel gears. U.S. Patent Office. Send mod- 


T. R. ALMOND, Mfr., el or sketch for free opinion as 


to patentability, and new book on patents; expert 
83 & 85 Washington Street, | soars hes, patent litigations. 
BROOKLYN, N.Y B, STOCKING, Atty., Op. Pat. Office, Washington, D. 6. 


SCHAFFER & BUDENBERG, 


40 JOHW STREET, WEW Tore, 


MANUFACTURERS OF 


Patent Exhaust Steam and other Injectors, 


PRESSURE GAUGES FOR ALL PURPOSES, ENGINE GOVERNORS, TACHOMETERS, COUNTERS, &c. 








NOIsSBSL3ss, 








SOATALOGUB AND PRIOBS ON APPLICATION. 


Pe, Uil0s Patent Fine-Cleaning Machine 


Will take off the thickest crust of lime by passing once through. 

Noiseless, self-feeding, adjustable and reversible, and needs no 
counter-shaft. Occupies but little room. 

Circulars, with full description, on application. 


J 1. B.FLANDERS MACHINE WORKS, 
PEDRICK & AYER, Proprietors, 1025 Hamilton Street, Philadelphia, Pa. 


=p A. J. WILKINSON & 60. 


Boston, Mass., 
Makers of the most complete assortment of 


Micrometer Calines and Fine Measuring Tool 


TO BE FOUND IN THE WORLD. 
Send for Illustrated Catalogue with ‘Tables. 




















Improved 
Covered Screw 
Micrometer 
Caliper 





ADAMS & PRICE MACHINERY CO. 


SOLE MANUFACTURERS OF THE 
NEW AND IMPROVED PRINCIPLE 
ADAMS PATENT, AUTOMATIC 


BOLT™NUT THREADING MACHINES 


INI LANA ST. CHICAGO. 


SEND FOR ILL 'USTRAI ED & DE 
















CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 Ibs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16x15. - 


THE R.A. BELDEN 00.,DANBURY, CT. 











ESTABLISHED 1851. 


The Horton Lathe Chuck, 


Milling Machines, 
ScrewMachines,U p- 
right Drills, Cut- 
ting-Off Machines, 
Drill Lathes, 
and for Boring Mills 
for Car Wheel and 
other work. 


THE E. HORTON & SON CO. 


Canal St., Windsor Locks, Conn., U.S. A. 








Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE + | ATHES 


Are now in position to put on the market 


14” ENCINE LATHES of NEW DESICN 


guaranteed to be equal in material, design and 
workmanship to the best ever ‘offered. 


DRAWING | sscstatven Coratocve, 
NSTRUMENTS | ori: rc Sew ver 














For Hand and Power, 
6,’ 8’’ and 10’ Stroke 


Adapted to ” Classes of Work to 
Their Capacity, 


CIRCULARS FURNISHED. 
BOYNTON & PLUMMER 


Worcester, Mass. 





—THEeE— 


fartlord frill Ghuck 


contains the maximum of 
power, durability and effi- 
ciency, andis fully guaran- 
teed. No. 1 holds from 0 to 
i a3 P price $7. No. 2 (round 

dy) holds from 0 to 34”, 
price $8. Sold by the trade 

Address, 


CUSHMAN CHUCK C0., 
HARTFORD, CONN. 


Manufacturer of all kinds of Chucks 
Send for new Illus’d Catalogue. 





Ferracute Machine Co., 
BRIDGETON, N. J., U.S.A. 


and all other Shee fe Tools. 
A new line of PUNCHING 
PRESSES just out. 


Send for Catalogue. 


FAY & SCOTT," 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &¢, 


SEND FOR CATALOGUE. 











wee WHITNEY'’S NEW RATCHET, = 





Steel 





*PPqsSTIOd 





Has greater range than any two ratchets made, and at the 
price of one. Send for circulars 
VARIETY MACHINE CO., Warsaw, N. Y. 





OODBRIDGE LATHE & ae 


ft ee 


© WASTE STEEL @ 5 SIZES IN 
NO FORGING. -~ STOCK. 
SEND FOR CATALOGUE, 
__—.. BABTFORD 
| ih ir. TOOL 00., 


HARTFORD, OT. 


OUND VOLUMES OF THE AMERICAN 
MACHINIST 
For 1880, 1881, 1882, 1883 and 1884, cloth, $3 50 each, 
purchasers paying express charges. 





Hatt 











Am. Machinist Pub’g Co., 96 Fulton St., New York. 


§, ASHTON HAND MEG. CO., 





NO'TICE. 


Below we publish, under this heading, 
references to a small portion of the practical 
articles that have been specially prepared 
for the AmeRIOAN Maonrnist, and have ap- 
| peared in our columns during the last few 
months. No other mechanical journal in this 
country has or ever has had such acollection 
of practical articles, by writers of well 
known ability, as are presented in these 
columns week by week. Every issue gives 
information that is taken up and applied in 
the shops and factories in various parts of 
the country. Copies containing these arti- 
cles can be readily obtained by ordering of 
any newsdealer, or by writing to this office, 
at 5 cents per copy. 


J.C. Hoadley. 


Unbalanced Bodies in Revolution. March 14, 1885 

Diagram Showing the Inertia of the Reciprocat 
ing Parts of the Steam Engine. June 7, 1884 

Inertia of the Reciprocating Parts of the Steam 
Engine. June 7, 1884; September 13, 1884 


| J. D. Campbell. 


| 
| 


SHAR MACHT 


Fitting and Care of Axle Boxes. August 3, i884 

Draft Regulating Appliances. Mare 15, 29: 
April 12, 26, 1884 

Fitting Locomotive Wedges. August 16 1884 

Driving Boxes and Wedges. September 27, 1884 

Building Locomotives in Repair Shops. Febru- 
ary 9, 1884 

Locomotive Draft Appliances. April 25, 1885. 


Robert E. Masters. 
Moulding Ammonia Boilers. November 15, 22, 
18S4 


Cutting Down the Face of Gear Wheels in the 
Mould. October 25, 1884 

Moulding Balance Wheels. August 2, 1884 

Portable Cupola. December 13, 1884 

Cupola Management. May 17, 1884 

Melting in a Southern Foundry. April 12, 1884 

Melting Small Quantities of Iron. June 14, 1884 

Melting Steelin an Ordinary Cupola. August 23, 
1884. 

Casting Rolls with Shaft in Them. May 9, 1885. 

Economy in Using Small Cupolas. May 16, 1885. 

Steel Castings. Aug. 15, 1885. 

Casting Steel in an Ordinary Cupola and Publish- 
ing the Process. July 25. 1885. 

Stove Polish for Blacking Moulds. July 5, 1884. 

Moulding a Steamboat Cylinder.January 3, 1885. 

Improved Method of Making Hay Rope. May 
3, 1885. 


Jas. F. Hobart, 
Selecting and Using Files. January 10, 1885 
Hammer and Grindstone. January 17, 1885 
Emery Grinding. January 24, 1885 
Forge, Anvil and Lathe. February 28, 1885. 
Grinding and Using Cutting Tools, April 18, 1885 
Doing Jobs on Sunday May 30, 1885 
Examination of Stationary Engineers. August 22, 
1885 
Engineers’ Societies—Small Things—Babbitting 
Boxes—That Hog-nose Drill. August 1, 1885 
Against Sunday Work. July 18, 1885 
Angus Sinclair. 
Chicago Limited Express. January 5, 1884 
Fuel Economy with Locomotives. Se 5, 1884 
Locomotive Engine Running. February 0, B; 
March 8, 22; April 5, 19; May 3, 17; June 7: 
August 16; November 1, 1884 
Locomotive Economy. January 17, 1885 
American Locomotives Built in 1884. January 
24, 1885 
Railroad Snow Plowing. January 19, 1884 
How the Fastest Train in America is Run, Janu- 
ary.5, 1884 
Work of Pulling a Heavy Freight Train. Novem- 
ber 22, 1884 
Water for Locomotive Boilers. September 20, 27, 
1884. 
Efficiency of Brakes. January 10, 1885 
Harris Tabor. 
High Efficiency of Locomotives. February 14, 
1885 
Centrifugal Force in Revolving Bodies. April 4, 
1885 


Prof, Jno. E. Sweet. 
Point of Cut-Off in a Locomotive Engine. Novem- 
ber 15, 1884 
Examples of Close Measurements Under Difficul- 
ties. February 16, 1884 
The Perfect Screw P roble m. July 19, August 3, 
1884 
Proportioning Slide Valves and Determining the 
Effect of Different Proportions. August 16, 
August 30; September 6, 27; October 4, 11, 
1884 
A. J. Stevens, Gen, M. M.,C. P. KR. R. 
Performance of a Locomotive. February 2, 1884 
Correction of Boiler Criticism. January 3, 1885 
Indicator Diagrams from the Largest Locomo- 
tivein the World. Jannary 10, 1885 
Improved Draft Pipe. May 16, 1885 
Utilizing Steel and Iron Machine Shop Scrap. 
June 6, 1885 
Deep Well Pump on the C. P. R. R. June 27, 1885 
Chas, T. Porter. 
The Bursting Strain in Revolving Wheels, Feb- 
ruary 16, 23, 1884 
What Is Centrifugal Force? April 12, 1884 
Theo, N. Ely, Genl, Supt. Motive Power 
Penn. R. R. 
Disinfectant on the Penna. R.R. July 25, 1885 
J. G. A. Meyer. 
Laying Out Link Motion. May 10, 17, 24, 31, 1884 
Modern Locomotive ¢ onstruction. June 27; July 
18, 25; August 8, 15, 22, 1885 
A. Dolbeer. 
Balancing Locomotive Wheels. April 12, 1884 
Probable Cause of Truck Boxes Cutting. July !2, 
1884 
John J. Bingley, M. M. of H. J. H. & 
G. KR. R. 
Locomotive Petticoat Pipes. June 13, 1885 
A Needle Feed Oil Cup. June 20, 1885 
G. W. Cushing, Supt. Motive Power 
N. P. R. R. 
Railroad Snow Plowing. February 9, 1884 
T. B. Twombly, Genl. .M.,C. R.G.& 
P. R. R. 
Performance of Coventry Boiler. January 24, 1885 
J.D. Hollister, Supt, Fla. So. R. 


' Glmproving Rod Ends. April 5, 1884 
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Morse Twist Drill and Machine Company, New Beaord| 


SOLE MANUFACTURERS OF 
MORSE PATENT STRAICHT-LIP INCREASE TWIST DRILL. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center an¢ 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 
GEO. BR. STETSON, Sup’t. EDWARD 8S. TABER, Pres*’t and Treas 


BENDING — 


THE CUT REP- 
RESENTS ALL 
SIZES THAT 
ARE DRIVEN 
BY BELTS. 





PATENT 
PLATE 














It is but the work of a moment to balance the top roll and siti er the hinge housing to take out the 
plate when a full circle is bent. The rolls are all made of solid wrought iron, the balance bar being a 
part or extension of the top roll. There is acast iron bed-plate under the entire machine. To save any 
shifting of belts we put in Friction Pulleys, which enable the rolls to be started, stopped or reversed 


instantly. 
| 
= . 
| 


THE PUSEY & JONES CO. 
‘DRAWING PAPERS, 


WILMING1I ON, DEL. 
All Hinds. 


. Send for Catalogue of Drawing Papers and In 
HIS Cut shows our No. 6 § Cutting- or ian struments. 


Extra strong. For the largest size of iron rails Gd. Ss. Woolman 
5 


or equivalent bar 
Builders of STE RNGINES, Boilers, | 
ing Mi Punches, 


Tanks, Machinery AM Roll 
Shears, Riveters, Angle-Iron Cutters, Cranes, 
and Heavy Iron "Work generally. 


WELLS BROS. & CO. 


Greenfield, Mass., 
(Pat. Feb. 3, 1885.) 





NIACHINER 


For Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer. 


§.W. GOODYEAR, Waterbury, Ct, 











116 Fulton St 
New York. 








Manufacturers of 


"New Little Giant” 


SCREW CUTTING 
Machinery & Tools, | 
ADJUSTABLE DIES, 


FINE TAPS, Xe. | 
Adjustable Die used in all our Screw Cutting Tools. 





AVGINE » LANRE, « BAND » LATHE 


Slide Rests and Planer Centers. 
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D. SAUNDERS’ SONS, 


Yon kore, N.Y. 
MANUFACTURERS OF 
Brive Cutting, 


THREADING, 











Steam and Gas Fitters’ Hand Tools, T anit . Mashines 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
licity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made. 


TEEL 
CASTINGS 


J.C. HOADLEY, 
IVIL AND MECHANICAL ENGINEE 


and Expert in Patent Causes, 
28 STATE STREET, ROOM 28, BOSTON, MASS. 


THOS, 8, DALLEMT & (0, 


$013 Chestnut St., Phila., Pa., 


MANUFACTURERS OF 


RPATENT 


Portable Dring Machine, 


VERTICAL DRILLS 
Radial "re a. Drills, 





From 1-2 TO 15,000 Ibs. WEIGHT, 
True to Pattern, sound, solid, free from blow-holes and of un- 
equaled stre ‘ngth. 
Stronger and more durable than iron forgings in any position or 
for any service whatever. 
40,000 CR: ANK SHAFTS and 30,000 GEAR WHEELS of this stee 1 
now running prove this. 
Cross-Heads, Rockers, Fiston- Heads, ete., for Locomotives. 
PEEL C ASTINGS of every description. 
Send for Circulars and Prie es to 


CHESTER STEEL CASTINGS CO., 


Works. Chester. Pa. Office. 407 Library St.. Phila. Pa. 











Iron and Steel 


DROP FORGING 


Of Every Description. at Reasonable Prices, 





THE R.A. BELDEN 00., DANBURY, CT, 















CURTIS RETURN STEAM TRAP. 


' For returning steam, 
condensed under pres- 
sure, automatically in 
to the Boiler, under 

high or low pressure ercam, | 


Manufactured by 
CURTIS REGULATOR C0., 


Boston, Mass. 





HAND DRILLS. 


Send for Ilustrated Catalogue. 








General Agencies : 
109 Liberty St., N.Y. 

204 Lake St., Chicago. 

707 Market St., St.Louis. 


No. 17 


Send for Circular 


P, BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools, 
' WORCESTER. MASS. 


It welt “Pay the Piper, 


Uf he aims to pipe well for | 











BELT CREASE 


STEAM, WATER, GAS, 
ACIDS, OILS, AMMONIA, Preserves the leather, 
BR &c., to examine this UNION, 
+» to examine Bi = and prevents the belt 
which requires no packing, but f a . 
ts always ready for instant rom slipping. 


“se. 


Fittings of any Dealer,ask for 


When you next order 


SS 


JOS. DIXON CRUCIBLE Co. 
Jersey City, N.J., U.S.A. 





a sample American Union 


to come with them, and it will tell you the whole story, 





or we will, if you write us for particulars. 
Je 


@?4 NCOAST & MAULE, 
PHILADELPHIA, PA 


MOTT STG) JO ABpNIAAY) B40; pugs *yasUTqsyquyise nok 
NOGE YAOM SBUII-}2]4 Fulop Uy pasa Uy UY oyH) OF UsddBY NOL jy 





SPEED 
INDICATORS. 








HALLS 


sconane INJECTORS. FORBES & CURTIS. 


BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 


7 Power Pipe Cutting and Threading 

Machines, Cutting-off Machines, 

Ratchet Drills, Special Machin- 
ery, etc., etc, 

WRITE FOR CATALOGUE. 
Mention Paper. 










if 


i 


FOR CLEANSING 


waTcr 


OVER 20,000 IN USE, | 


HALL’s ENGINEERING Co., 


112 JOHN STREET, NEW YORK, | 


WOOD-WORKING MACHINERY 


For Planing Mills, Fur- 
niture,Chair and Cabinet 
Factories,Cabinet Works 
and General Wood-Work- 
ing. Send Stamp for Il. 








cl Se Hh a SOLU a a 


bila lidsulutatalutitatas 











i 


L. §. STARRETT, 


Manufacturer of 


\FINE TOOLS 


ATHOL, MASS. 






































“in OR ee 


6 lustrated Catalogue to SEND FOR FULL LIST. 
ROLLSTONE MACHINE 00, |p aia 


— 


45 Water 8t., 
FITCHBURG, MASS. 


MACHINE MOULDED 


SPUR and BEVEL 


% (EARS, 


Pulley Cas in 














Hrbrostaric MACHINERY, 


PRESSES, 
PUMPS, 
PUNCHES, 
ACCUMULATORS, 


JACKS, 
VA LVES, 
F ITTIT NGS, 
Vault Elevators, 


&c.,&c 















Special Inducements to 
the Trade. 





List maile a on applic ation 


OOLE & HUN 


BALTIMORE, MD. 


Watson & Stillman, 


468 GRAND ST.,N.Y, 








These little 
Pocket Indi- 

| cators are ac- 
curate and re- 
liable and 


A 
should be ze 
found in every mill and manufactory, and every SEES 


| machinist and millwright should have one. 


oe 


>T i. EE 


DROP FORGINGS *. 


BEEvic . 
| Sent post paid, on receipt of price, $1.00. 


Yo DO OP 
PECKS PAT DB R. WOODMAN, 169 Hi ; 
HEAR IECK, 9 High St., Boston. 
ENKINS BROS.’ VALVES, CATE, OL OHECK AND’ SAFETY 


MANUFACTURED OF BEST STEAM METAL. 


The Jenkins Discs used in these vaives are manufactured under our 1880 patent 
stand 200 lbs. steam pressur 


WE WARRANT ALL VALVES STAMPED “JENKINS BROS.” 


i Ce) a BJENKINS BROS.} 32 kilty'Si.hoston 


BEVEL GEARS, 


South 4th St. °9 , Philade eIphia. 
Cut Theoretically Correct. 
For particulars and estimates apply to 


BREHMER BROS., 


Machinists, 
440 N. 12th St., Philadelphia, Pa 


yp - —. —_The Baton, Sole & Burnham Co, 


82 & 84 FULTON STREET, NEW YORK, 





ut ss 


ty¥s HAVEN 


CONN, 












and will 


; END FOR 
NEW LIST, 











Manufacturers of 
PIPE CUTTING and 
THREADING MACHINES, 


Operated by Hand or Power, 
FITTINGS, 
VALVES, PIPE, PIPE TOOLS, 
and all styles of 
Iron and Brass Goods 
For STEAM, WATER anf GAS, 





BRIDGEPORT, CONN. 


VIEW OF FACTORY, 








AMERICAN MACHINIST 
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WILLIAM SELLERS & O0@d,, 


Engineers and Machinists, Philadelphia, Pa. 


IMPROVED MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Shafting, Pulleys, Hangers, etc., for transmitting power. Improved 
Self-Adjusting Injector of 1876, started, stopped and regulated as to 
capacity, by one lever, 


FIXED NOZZLE AUTOMATIC INJECTOR OF 1885, 


Either a Lifter or Non-Lifter; mo extra valves or fittings required; 
tubes can be removed without ‘disturbing pipe connections ; is perfectly 
Automatic in its action; requires no especial manipulation to operate it. 


DESCRIPTIVE PAMPHLETS AND PRICES FURNISHED ON APPLICATION TO PHILADELPHIA OFFICE, OR 10 
NEW YORK OFFICE, 79 Liberty St. 


POP. MORSE ELEVATOR WORKS. 
Morse, Williams & C0., 
Crosby Pop Safety-Valves ee 


(Successors to Clem & Morse, 
nn 


; Builders of all Kinds of 

ADAPTED TO MARINE, LOCOMOTIVE, — I WETA 
ASSENGER & FREIGH1 

STATIONARY, PORTABLE & FARM ras ; ; 


ei reese Elevators 


CROSBY IMPROVED STEAM GAGES, 
Office, 411 Cherry St. 























PHILADELPHIA. 











pediocin ne 
a a 








Union Tracing Cloth, 
MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 


In largest variety. Send for Circular. 


And all Gages used in the various Arts. 
W nkford Avi — and 
Its sound is pleasant and far-reaching. ™ = senor . 
For Railroads, Mills and Factories, 
Victory Lubricators, Amsler’s Planimeters, Test = < “¢, AB I) j 
Gages and P umps, Scote h Gage Glass,Water Gages. , . Watt A New York Office, 108 Liberty al. 
and all Steam Engine and Boiler appliances. 
fect adaptation in all our products. HELIOS-——— 
Crosby Steam Gage and Valve Co. 
! 
BRANDON'S PISTON RING In Sheets and in Rolls. Prepared and Unpre- 
PAC 1K IN 7. pared, The best article for copying Drawings. 
pressure being balanced so as 
aAto permit neither the forcing 
wear of rings and cylinder, nor 
inwardly, allowing the fluid to 
K icense strated Cir- 
ane stcamaeat Illustrated Cir- | RBUFFEL ESSER, NEW YORK 


SINGLE BELL CHIME WHISTLE. 
C. on Sts. 
Also for KFire-Alarm Signals. 
We claim superiority of workmanship and per- 

95 & 97 OLIVER STREET, BOSTON. LUE PROCESS PAPE 
poked: een, Piston ws scl PARAGON & DUPLEX DRAWING PAPER, 
ofthe rings outwardly, causing 
pass by them. 

JAMES BRANDON, 233 Tenth Ave. N.Y. 

















Huntington l,l Pol ds id my Li Ty ry | ab 
Bolt & Pipe | #3 nae NALEIGHTOND SYRACUSE,N.Y 
WRENCH. | Beli till cere eee 
For holding bolts or pipe in slit, MACHINISTS? SCALES, 
shops, repair shops aud bridge work Patent End Graduation. 


Never slips; grips and releases work in- | We invite comparison for accuracy with all others. 
stantly. 3 sizes. Every Scale Guaranteed. Send for List. 


GRAVES & MOORE, H'dware Spec'lties & Tools | COFFIN & LEIGHTON, SYRACUSE, N, Y. 
| 


112 Chambers St., New York. 


REYNOLDS’ CORLISS ENGINE. 


COMPOUND, 
CONDENSING, 
PUMPING 
AND 

= BLOWING 
od hil ENGINES, 
Westinghouse 
ENGINES, 
SEWAGE 





Wrought Frame, 
400 to 1000 &. P. 
Cast Frame, 


Up to 600 HP, 







——— ee 


WESTINGHOUSE, CHURCH, | KERR & “COMPANY, 


Consulting and Contracting Engineers, 17 Cortlandt Street, New York. 


A natural product taken from our own mines. Unlike 
any of the artificial compounds or manufactured ‘wwodaa ts 
heretofore on the market. We guarantee its success if direc 
tions are followed or askno pay. Only 8 or 10 Lbs. to the ton 
of iron required to purify the iron, and will more than pay for 
itself in keeping the cupola clean. The best flux for foundry 

THE BEST work; also need in reduction and refining of silver, copper 
and lead. Used by glass manufacturers in making’ opaque 


ware. Used by chemists in making bhydro-fluoric acid for 
etching ornamented glass. Can be used in manufacturing 
steel by the basic process. B. BURBANK & CO., 

for circ 68S ; EVANSVILLE, IND. 


Send for circular, prices and experience of users, 


PULLEYS. 











HARRISON'S ADJUSTABLE FLUE-HOLE CUTTER. 


Size No. 1 cuts all size 







An effective labor-saving tool for the boile r shop. 
holes from 2 to 5 inches, inclusive. The cutters proper 
are forged from 54 inch round steel, can be renewed 
at trifling cost; are easily adjusted and firmly held. Manufactured by 


REMIWGTONM é CO., 
WILMINGTON, DEL. 












A FULL LINE OF SIZES. 


b Vertical Condensing, Engines 


Specially adapted for and extensively used 
in large grain elevators. 


BOILERS. 


Manufactured by the 


| ©. Hishkill Tesnding lashing (4 


FISHKILL- parm 5 HUDSON, N.Y. 


Send for Catalogue A, containing Illus- 
trated Descriptions and References 


NOUTEWARK FOUNDRY AND MACHING Co. 


ENGINEERS AND MACHINISTS. 


430 WASHINGTON AVENUE, PHILADELPHIA, PA. 
PORTER-ALLEN & SOUTHWARK ENGINES, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, 
SUGAR MACHINERY, HYDRAULIC MACHINERY, i&c., &c. 


THE LON ALSTATTER iy oan 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and a) 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer. 


Send for new catalogue. —~h cm: 


W.C. YOUNG & CO., Woceienes 
Engine Lathes, Hand Lathes, | 
FOOT POWER LATHES, SLIDE RESTS, Etc. 











Contracts solicited for 
Special Machines, Patent 
Devices, &c., in quantity. 


Complete outfit for Ma- 
chinists, Blacksmith 
Metal-Workers an 











others, 
New Circular on Mill- 


ing seen and Univer- 
Head (Pat. pending). 


The Cincinnati 
Screw & Tap Co., 


S.E. Cor. Pearl & Plum 
Streets, 


CINCINNATI, OHIC. 


| WORK SHOPS 


Without Steam Power 
BY USING OUTFITS OF | 
BARNES’ PAT. FOOT POWER | 


machinery can compete witb 

i steam power. Sold on trial. | 
Metal and wood workers 

send for prices. Illustrated catalogue free. 


w.F. & JNO. BARNES CO., ROCKFORD, ILL. | 
Address, No. 1995 Main Street. 


NATIONAL WATER-TUBE BOILER COMPANY 
Main Office, 
New Brunswick, N. J. 
Manufacturers of 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 


Unequalled for 


SAFETY, ECONOMY AND DURABILITY. 


Branch Offices : 


New York City, 64 Cortlandt St. 
Philadelphia, Pa., 49 N. 7th St. 
Boston, Mass., <= 50 Oliver St. 

















BROCK’S toesiiaamded DROP-FORGED CHAIN PIPE WRENCH 
MADE EN TIRELY OF BAR STEEL.— Six Sizes, a adapted for pipe 


————$—_— — from 4 to14 inches diam. 









Each number will fit a range of sizes equal to six or more pairs of common 
tongs, while it will outwear an equal number of any kind. All parts are inter 
changeable. Jaws hardened to a saw temper, and can be sharpened with a file 
Does not crush pipe ; quick grip; never slips; chain will not unhitch in use, but 


can be instantly released. J y wrtJaMs & CO., Iron & Steel Drop Forgings, 11 Richards St,, near Hamilton Ferry, Brooklyn, X.Y, 












Lynde’s Pat. 


. | Pw Safety Valves, | 


Adapted to all Boilers. 


J.B. Lonergan & Co., 


Sole Owners and Manuf’rs 
PHILA., PA. 


J. A. FAY & CO. 2% 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for aeconeaiat BOILER eure 
PLANING & MATCHING WM. LOWE, Proprietor, 


Surfacing, Moulding, Tenoning, «. _ 7 A TCON “ytd 
Mortising, Boring, and Shaping Successor to LOWE & WATSON, Bridgeport, Conn., 


ete. ’ Manufacturer of the LOWE BOILER, 


Variety and Universal 














Which eight years’ use of the steam superheating 
| drum style, and sixteen of the Lowe Boiler, under 
all conditions,has proved to be the most satisfactory 


WOOD WORKERS. 
boiler known in all respects. Gives dry steam. 


Band, Scroll and and Circular Saws, | The process for the combustion of the gases is in 
Resawing Machines, Spoke and the construction and setting. Burns any fuel and 
» Wheel Machinery, Shafting, Pul- | pets as much results from it as any boiler or setting 
leys, etc. All of the highest | 9¢ no more cost, with greater durability. Send for 
standard of excellence. descriptive circular. 

W. H. DOANE, Pres’t. D. L. LYON, Sec’y. 


THE GARDNER GOVERNOR | wuss = cocoon, tea. seuss x suasste, nacre 


JOHN K, HOWE, Secretary and Treasure 
Manufacturers of 


Over 36, 000 in Use. Dredges, Excavators, Ditching Machines, Derricks, &¢., &¢. 











ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 


NGINE. 


Warranted to give satisfac 
tion or no sale. 


FOR CIRCULARS AND PRICES, 
ADDRESS, 


The Gardner Governor Co 








eS 
QUINCY, ILL. | @3® Combined Steam Excavator ry Derrick Car. GRS 
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big Pe TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES 


In Use, Over 800. 23° to 1,000 HoH. P. 


These Engines are the combined result of long ex 
perience with automatic cut-off regulation, and most 

careful revision of all details. They are designed and 
construc ted for heavy and co1.tinuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut - off Engines, 
12 to 100 H.P., for driving Dynamo Machines a specialty 
Illustrated Circulars with various data as to practical 
Steam Engine construction and performance, free by 
mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: ten. \ BARNARD, 70 Astor House, N, ), (ana ROBINSON SCARY, bt. Paul, Minn, 


and ROBINSON & C ARY, St. Paul, Minn. 


KENSINCTONZENCINE WORKS,: ‘LIMITED, PHILADELPHIA, pap ie: 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia 


GUARANTEED To Consume 25 to 75 ANY Other Gas Engine per 
ALA Per Cent. Less Gas than Brake-horse-power. 


OTTO GAS ENGINE. 


OVER 16,000 IN USE. 


SCHLEICHER, SCHUMM & CO.; 


PHILADELPHIA, PA. 


THE ALBANY STEAM-IRAP (os 


BUCKET AND GRAVITATING 


T:R:A:P:S 


Automatically drain the water of 

Y condensation from HEATING COILS 
and return it to the boilers whether 
the coils are aboye or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
purposes. 

= e also manufacture Blessing’s = 
= Patent Renewable-Seat Stop and Check 

' Valves.—Send for Circular. 


Albany Steam-Trap Co. Albany, 


























Bucket, Paste tenes 





2+ FOSSIL + MEA1.+ PIPE AND BOILER COVERING. 


Light as Hair Felt. Absolutely Fireproof. Easily 
applic ‘d. Can be used over and over again. Thickness 
of 5¢’’ to 34’’; equal to other coverings at 2” to 214” 


Beware of Imitations. Sold in Bags of 110 lbs. each. 


Acknowledged by leading authorities to be the best 
non-conducting material in the market, 


FOSSIL MEAL CO., 48 Cedar St., New York. 
Send for Circular Mention this Paper. 


The Beckett & McDowell Mfg. Co. CRAIC’S 


a STEAM EICUES New "Class 0” Lubricator 


Manufactured by 
Hoists, Pumps The Craig Sight Feed Lubricating Co 
AND GENERAL 


“te a LAWRENCE, MASS, 
Mining Machinery. 


Manufacturers of 
120 LIBERTY ST., Sight Feed Lubricators for 
NEW YORE, 


Locomotives, Stat amen Marine, 
n 
Send for Illus, Catalogue, 











Portable & Pumping Engines. 
FOR CIRCULAR. 











BUILDERS OF 


Wanner Se Miteacu, 


Germantown Junc., Philadelphia. 





BOILERS, , 
GAS HOLDERS, 
GAS 


TANKS, 
STILLS, 
BRIDGES, 
Etc., Etc. 








GENERATORS, 


HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 


MACHINERY, 


New and Second-Hand. 


12 in. S., 5 ft. Bed Engine Lathe, Prentice, New 











4 66S oS Blaisdell. mly new 
6 * ge. si * Ames. / 
mw 6“ Uae. OC “ “  Bridgep’t. n’ly new Wy 
os “* oa * bd * Pp. & W., taper. 
yy YY oH: "= * Putnam, not screw 
cutting 
17 = oe big - Hewes & Phillips. 
17“ 8ft. Bed rn * Lincoln. g. o. 
a aa “5 ‘Fitchburg, g. o. 
so - e “ me “ New Haven, g. o. 
» “ BOK “ ys “Rowland. n’ly new 
_— 2, | sy ‘* Pond. 


9 “ 14%. 

2 ‘* 2 ft. 

ss * ee. r 

6 "“ i6ft. i ‘* Perkins. 

SS.” Be. “ a “* Putnam, g. o 

8 in. Saunder’s Pipe Threading Machine, Patent 
Dies. Good condition. 

20 in. shaper, G. & E., new. 

12 in. " Gould, fair, 


Ames & Powell. 
Ames, new. 
Blaisdell, g. 0 






Manufacturers of 
IMPROVED 


CORLISS ENGINE, 


24 in. bie B'dport, new. ALSO v 
16 in. x42 in Plane r, B’port, new. * ; - ’ 
22 in. x5 ft. New Haven. Hich-Sveed Encine 
22 in. x5 ft. Ames, new. g p g 
24 in. x 4ft. Twiss, cheap. BOTH 
26 in. x6 ft. Hendey, nearly new. Condensing and Non-Con- 


26 in. x6 ft. 
24 in. xs ft. 
36 in. x12 ft. 


Powell, new. densing. High economic 
Ames, new, duty and fine regulation | 
Niles, good as new. guaranteed 
30-incl oat =e Ss ti we S. E. Co., Al. Tubular Boilers and Steam 
30-inch Drill. rentice. Nearly new. very “ateaeseeegag fp 
52-inch Vertical Boring Mill. Phila. a - a, Soe 
60-iach Vertical Boring Mill, Leffell, cheap; “®@r  Cullers, = Shapers, 
small Universal Milling Machine, Brown and Slotters, also Hydraulic Oil 
Sharpe, Al; also a line of Milling Machines, Screw Presses and Veneer Cutting 
Machines, Bolt Cutters, &c. Write and state what Machinery, Shafting and Gearing. 


y vant to purchase 
tas. thin tote ae HEAVY PLANERS A SPECIALTY. 


E. P. BULLARD, 
14 Dey Street, 


KENDALL & ROBERTS, 


New York City. Eastern Agents, 


CAMBRIDGEPORT, MASS. 













te + ; 
MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES 
eC IN 


Fy <x 
YLL VARIE 
Sizes varying from 
30 to 2000 Horse Power. 
Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-Condensing or Compound. 
Send tor Circular. 7 
BRANCH OFFICE a 
Cor, 5th and Chestnut Sts,, 
PHILADELPHIA, Pa. —= 


THE PARKER ~@ 


y 





GASOLINE AND GAS ENGINE. 
CIMPLE | vibe J)URABLE | 


GAPE] ERG! BFFECTIVE! 


NO 
MATCHES U 


SLIDE VALVE! 


Unsurpassed economy in use of Gas, One 
turn of the fiy-wheel, acting upon the 
small dynamo, creates an electric spark 
sufficient to start the engine running, 


Sizes, 2 to 10 horse=power, Send for Illus, Circular, 
YONEERS MPG. CO. 16nysoni. 








MA UGES*s © TEMP 
o Stavonno oA sn thers ay 


Ble 
OMA ais ARE INTERCHAN oH 
"BE ORDERED py NUMBER: 


STANDARD #° NARROW 
maaey ele] 


“ ALSO FOR ©& 


PLANTATIONS, 


= eo =< = oe a 


J.P. DIGKSON, T-WiHPERKING. JOHN DEVINE. 
VICE PRE TREAS. Loco. 
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eoeeeeeeteeeveeeeeeee e@e 


FOR PUNCHING STEEL, AND IRON PLATES, 


& 

oat 
LP. RICHARDS — 
STANDARD PUNCHES 


PROVIDENCE,R.,| 





FoR BOILERS, BRIDGES, SHIPS, &C. 











Especially for Steam Hammers. Unequaled for Water Packing. 


STEARNS MFG COMPANY, oe PACKING. 


BRIE, PA: For Oil Pumps it RM is incomparatle, 


Engines from 15 to 400 Horse Power, sormioran sizes § DO Ss Be, 2 50h 


%, 1” etc. All quantities $1.25 
Boilers of Steel and Iron supplied to the trade per pound. It asi@@ aigthe most substantial 


or the user Send for Catalogues. pecking material ev St passogeruer. | 1618 


CAN LES and GENBRAL MACRIWBRY esr norma within Stages, r,t usa 


rom one to sivee} years 
Works at ERIE. PA- 





WT 





fs 
oe TAT In, 


MILLER PACKING WORKS, 1338 Buttonwood St., Phila,, Pa, U.S.A, 


SECOND-HAND 


ARE MAKING | 
A SPECIALTY OF | 
24-INCH LATHE, | 
WITH BED ANY 
LENGTH DESIRED. ThIS LATHEIS DESIGNED | 
FOR SEVERE SER- 
VICE; IT IS THE 
HEAVIEST OF ITS | FOR SALE. 


SIZE EVER PRO- | Two Engine Lathes, 87-in. swing, 20-ft. bed. Comp’d 
, . + . - 7 Tc ’ ‘ Ss Fee a fz Ac 
DUCED, AND THE WORKMANSHIP AS GOOD nett Lathe od geared | 90. ft i ea” cies 
SKILL CAN | Five Engine Lathes 6-ft. bed, 15-in. swing, new 


7 One Engine Lathe, 16-ft. bed, 48 in. swing. Bement’s 
MAKE | make. 
| One Engine Lathe, 10-ft. bed, 26 in. swing. 
SEND FOR CIRCULAR. | One Engine Lathe, 8-ft. bed, 18 in. swing. 


One Engine Lathe, 414-ft. bed, 14 in. swing. 
One Iron Planer, planes 24 ft. long, 62 in, x 62 in. 


“ pee Excellent condition. 
\ \ TOP WORTE t Cl Glenwood Station, One [ron epanes, panes 10 ft. long, 60 in. x 60 in. 
Bement’s make. 
owe | Yonkers, N. Y, | One Iron Planer, planes 8 ft. long, 30 in. x 30 in. 
One Iron Planer, planesd5 ft. long, 24 in. wide. 


Three iron Planers,to plane 4 ft. 6 in., 244% in. x 2444 
80 Cortlandt St.,N.¥.107 Hope St ease, 


In 
1. cm f Branch Offices: 
"4 [ em | BOSTON, 
Ps ¥ 50 Oliver Street 


| —WATER TUBE Three Iron Planers, to plane 5 ft..20 in. x 20 in 
| STEAM BOILERS One 10” Shaper. 
One 36-inch Car Wheel Borer, 
One 40-inch B.G 8.i*. Upright Drill. N.Y.S.E.make. 
One 20-inch Plain U pright Drill. 
Two 6-inch Slotting Machines. Bement‘s make. 
yr 6 PAIL ADE LPHIA, 
32.N. 5th Street. 
CHIC REA 
64S. Canal Bere net. 
NEW ORLEA 
54 Carondelet Beret, 


Two Axle Lathes. Fite hburgh make. 
long for publication. 
SAN FRANCISCO, 
Send to Nearest Office for Circular. 




















Two Durrell’s 7-Spindle Nut Tappers. 
THE GEORGE PLACE MACHINERY CO. 
561 Mission Street. 


One 1750-lb Steam Hammer. Bement’s make. 
Send for list of New and Second-hand Tools, too 
HAVANA, b- § ~ 
\ Segre 121 Chambers & 103 Reade Sts., 
NEW YORK, 





“ ME I tLCAN 


~ PRICES REDUCED. 


THE ORIGINAL 


Usineal Mig Mise ii ia 


THE 















MADE BY 


BROWN & SHARPE MEG. CO. 2APE 


Universal Milling Machine. 
PROVIDENCE, R.I., 


No. 


Are kept in stock and sold at favorable prices, compared with any of 
their IMITATIONS. By making these Machines in large numbers, with 
expensive special tools, much greater accuracy has been attained than 
can be reached by the usual methods of manufacture. The importance 
of the greatest attainable accuracy in TOOL-MAKING MACHINES wild be 
appreciated by Machinists. 


CORRESPONDENCE SOLICITED. CATALOGUE MAILED ON APPLICATION. 


CAR WHEEL AND AXLE MACHINERY. 


















RAILROAD, LOCOMOTIVE | 
AND CAR SHOP 


EQUIPMENTS 








Photographs and Prices on application. 


‘NILES T00L WORKS, 


Hamilton, Ohio. 


PHILADELPHIA, 713 Chestnut St. 
CHICAGO, Gaff B’d'g, La Salle St. 










WESTON’S PATENT 


JIB CRANES 


OF ANY CAPACITY. FOR HAND OR POWER. 


Particulars on application, and full specification and tender promptly submitted on 
receipt of capacity, height of mast, length of radius, and whether to be operated by 
hand or power. 


SOLE MAKERS: 


THE YALE & TOWNE M’F’G CoO.,| 


SBTAMYORD, 


NEW YORK, 62 Reade Street. 
BOSTON, 224 Franklin Street. | 
GENERAL CRANE 


CONN. 


PHILADELPHIA, 15 N. Sixth Street. 
CHICAGO, 64 Lake Street. 


CATALOGUES ON APPLICATION. 








The Stiles Machinist Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS. 


—MANUFACTURED 


THE STILES & PARKER PRESS C0. 


MIDDLETOWN, CONN. 
Branch Works and Office: 
59 DUANE STREET, NEW WORK. 


E. GOULD & EBERHARDT, E. E. CARVIN & CO., 


FIRST - GLASS. PLANERS. Machinists & Iron Workers’ Tools 


BY 








N 
) 


Tac 


SNVOTHO AD 


97 to 113 


N. J. BR. RB. AVENUE, , 


NEWARK, N, J. 






THe Brown Corton Gin Co., 
New London, Conn.,, 
Sept. 23, 1882, 
Gentlemen: —In regard to the 
26 in, x 26 in, x 8 ft, planer bought 
of you some time ago, it gives us 
pleasure to say that it is the best 
planer we ever saw, The man 
we have on it says it «Takes the 
cake,” being the best he has run 
during the thirty years _he has 
been running planers. We are 
well pleased with our purchase, 
and no other planer would fill 
our orders, and we will have no 
other, ¢ 


Universal Milling Machine. 
*NOLLISOdX4 


LV UATITIN TWSHAAIND MAN 
yu0d TWEAK ATION) GAAIZOAI AM 


(qno 908) 





Milling Machines and Drills. 
Special Teols for all kinds of manufacturing to 
order. Ge jr and Rack Cutting, Milling and Index 
Drilling to o :der. 


Nos, 139 to 143 CENTRE ST., NEW YORE, 


Lathes, Planers, 


ED, T. BROWN, Treas. 











MACH INIST 


HE | PRATT & WHITNEY CO, 


MANU meee RE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are withou: 
feed movement and tables are opcrated by hand or foot lever, and those i: 
which the tables have provision for adjustment, and spindles are fed by hand 
lever, or by hand wheel, or automatically; 
also, Horizontal Drilling Ma- 
chines, single and multi-spindle. 

Price List and Description furnished on 
Avplication. 


THE BILLINGS & SPENCER CO. HARTFORD CONN. 


MANUFACTURERS OF 
STANDARD MACHINE “oer 
DROP FORGED OF 
BAR STEEL 
INIG SIZES. gy 


4‘) 
a! 
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TAKING NUTS FORA INCH UPTO ANDINCLUDING NUTS FOR IZ 


WARNER & — 9) 


tS 10 sn =10) Roe 





1 CLEVELAND, 
OHIO. 


=. “So 
Se. iti HHI _— 
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GEAR WHEELS and GEAR CUTTING. 
Gears cut or made to order. Of every kind, spur, 
bevel, worm, rack, ratchet, internal, etc. Of any size, 
from a quarter- -inch to six feet diameter. In any mate- 
rial. Inany quantity. Small gears on hand for free 

delivery by a. Seas for illustrated price list. 
GRANT, 6E Beverly St., Boster. 


KEY-SEATING 
MACHINES | 


AND 

20-i0. Drills a Specialty, | 
Our Key-Seating Machine 

will save enough in 60 | 


days’ use to pay first cost; 
no shop can afford to do | 


J. M. ALLEN, Presipent. 
W. B. FRANKLIN, Vior-Presmsnr, 


J. B. Preroz, Skorrrary. 








For New Reduced PRICE LIST, Write to 


G. A. Gray, dr. & Co., 


42 E. 8th ST., CINCINNATI, O, 








without one. We have a 
now ready for prompt ae me 
shipme 0 e é . 17 in 
fa Mischine nae Soineb I ATHES, 20 in. 
Drills. Send for Photo. | : 
and Catalogue. mM ANERS. ore 24° 
Ww.P. DAVIS, po AS. 
NORTH BLOOMPIBLD, N.Y. | mar 
I TEE N.Y. 
ORDERS AND CORRESPONDENCE PRATT & LE (AU 


SOLICITED. Proprietors. 





PIU 
All the adjustments are made without operator moving from his position. 
It_is made to act as a SLOTTING MACHINE, and is so arranged that KEY 
SEATS may be cut in any part of a shaft of any length, and from 4 inches in 
diameter down, and will plane a block 26/’x 26x20”. Has SWIVEL GRADU- 
ATED VISE, two changes of speed, and is geared 36 to 1. 
powerful, and is guaranteed to give perfect satisfaction. 


Manufactured by LODCE, DAVIS & CO., CINCINNATI, 
(Successors TO LODGE, BARKER & CO.) 
Vanufacturers of Iron and Brass- 


OM u.m.caRPENTER Genii 


PAWTUCKET.R. 1. 


It is very heavy and 


OHIO. 





Working Machinery. 





Manufacturer 


—oI— 
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